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Pharmacognostical and Phytochemical Characterization of Pimento Leaves
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Abstract: Pimenta dioica commonly known as allspice or pimento. Here we have made an attempt to explore
pharmacognostical characters and preliminary phytochemical characters of pimento leaves. Ovate shaped
leaves present in Pimento tree are petiolate with entire margin and mucronate apex. The spicy green leaves have
symmetric base with opposite phyllotaxy. Powder microscopy of air dried pulverized powder of Pimenta dioica
showed epidermal trichomes, calcium oxalate prisms, cells containing volatile oil, starch grains and lignified
phloem fibers. Pwder microscopy also reveals the presence of paracytic stomata in epidermal cells. Various leaf
constants like stomatal number, stomatal index, palisade ratio, vein-islet number and vein termination number
have been found out. Moisture content of the pimento leaf also determined. Different ash values like total ash
value, acid insoluble ash value and water soluble ash values also found out. Alcohol soluble extractive value
and water soluble extractive values were 19.2 % and 3.6 % respectively. The presence of alkaloids, saponins,
Tannins,  flavanoids, proteins  and  triterpenoids  are  indicated by phytochemical screening of aqueous
alcoholic extract of Pimento leaves. These results will help the fellow scientists and others who will research
in Pimenta dioica to identify the plant and species.
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INTRODUCTION riboflavin and thiamine). The therapeutic properties of the

Pimenta dioica, commonly known as Allspice was antimicrobial, antioxidant, antiseptic, acaricidal,
used by early Central American civilizations as a flavoring carminative, muscle relaxant, rubefacient, stimulant and
for chocolate. The Spanish explorers of the 17  century tonic. Pimento oil can be helpful for the digestive system,th

gave  Allspice the name Pimienta, because of its peppery for  cramp,  flatulence,  indigestion  and nausea. Further,
flavor. As a medicine, Allspice has much the same use, as the essential oils can help in cases of depression, nervous
Cloves and their oils are similar. It works well as a exhaustion, tension, neural-gia and stress and is used as
digestive and has an antiseptic and slightly anaesthetic natural repellent. The essential P. dioica leaf and fruit oil
action [1]. Botanical name of allspice is Pimenta dioica is  also  used  in perfumes, aftershaves and commercial
(L.) Merr. and it belongs to Myrtaceae family. It food flavoring [6, 7]. Antioxidant and hepatoprotective
possesses an aromatic taste and flavor resembling a activity of Pimenta Dioica leaves extract have been
mixture of cinnamon, cloves and nutmeg, hence the name described by [8]. Each and every parameter is unique to
allspice [2, 3]. The pharmacognostical study of Pimenta individual plant e.g., stomatal number is affected by
leaf has been reported as a dorsiventral leaf with various factors like age of the plant, size of the leaf,
schizogen-ous   and    lysigenous    oil    glands  [4]. environmental conditions etc. Stomatal index is not much
Jirovetz et al. [5] reported that leaf posses eugenol, affected by these factors. It is relatively constant. Hence
methyl eugenol, -caryophyllene and Myrcene. It is an it is more significant in the evaluation of a leaf drug.
evergreen medium sized tree growing at a height of 08 to
10 meters. It belong to the family Myrtaceae. Myrtaceae MATERIALS AND METHODS
includes trees or shrubs bearing essential oils. The most
useful part of the plant is it’s are dried unripened berries. T.S of Leaf: Sections are taken by moving the blade back
Other important plant metabolites reported to be present and forth and placed in watch glass containing water.
are glycosides, gum, minerals, quercetin, resin, Thin sections are selected and placed in alkali and are
sesquiterpenes, sugars, tannins and vitamins (A,C, niacin, cleared  by  boiling.  Cleared sections are stained by using

essential allspice oils are anesthetic, analgesic,



SStomatal index =  X 100
E+S
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phloroglucinol   and   concentrated   hydrochloric  acid. Procedure: The first seven steps are similar as mentioned
One thin section was taken out and mounted on a clean in the determination of stomatal number. The number of
glass slide. A drop of glycerin was added and covered stomata and the number of epidermal cells in each field
with the cover slip. This slide was observed under the was counted. Stomatal index was calculated using the
microscope and snaps are taken. above formula. Values for upper and lower surface

Leaf Powder Microscopy: Dried leaves were powdered
and sieved to get a fine powder. This fine powder was Vein-Islet Number: A vein-islet is the small area of green
placed in a watch glass containing chloral hydrate tissue surrounded by the veinlets. The vein-islet number
solution, boiled to clear the powder. Then it was stained is the average number of vein-islets/mm  of a leaf surface.
using phloroglucinol and concentrated hydrochloric acid. It is determined by counting the number of vein-islets in
After staining, the powder was taken on a clean slide with an area of 4 mm  of the central part of the leaf between the
the solution, then the slide was covered with cover slip midrib and the margin.
and excess solution was wiped with the help of filter
paper/tissue paper. This slide was observed under the Procedure: A piece of Pimenta dioica leaf was cleared by
microscope for knowing the presence of starch grains, boiling in chloral hydrate solution. Camera Lucida and
lignin, mucilage, calcium oxalate crystals etc [9]. drawing board was arranged for the drawings. With the

Leaf Constants: Various leaf characteristics determined leaf was mounted on the slide and a drop of glycerin water
by  applying  the   procedure   of   previous  researchers was added then covered with cover slip. The above
[10, 11, 12, 13]. prepared slide was placed on the stage of the microscope.

Stomatal Number: Stomatal number is the average The outlines of those islets which overlap two adjacent
number of stomata per square mm of the epidermis of the sides  of the  square  are  also  traced.  The  number of
leaf. A piece of Pimenta dioica leaf (middle part) was vein-islets in the mm  is counted. The islets which are
cleared by boiling with alkaline solution. The upper and intersected  by  the  sides  of  square  are   included on
lower epidermis was peeled separately. The peeled two  adjacent  sides  and  excluded  on  other two sides.
epidermis was placed on slide and mounted with glycerin The average number of vein islets from four squares is
water.  Camera  lucida  and  drawing  board was arranged found and average of vein islets is calculated.
for the drawings. With the help of stage micrometer 1 sq.
mm was drawn. The prepared slide was placed on the Veinlet Termination Number: It is defined as the veinlet
stage, epidermal cells and stomata are traced. The number termination/ mm  of the leaf surface, midway between
of stomata lying in the area of 1 sq. mm are counted midrib of the leaf and its margin. A vein termination is the
including the cell if at least half of its area lying with in the ultimate free termination of veinlet.
square. Average number of stomata/mm  is calculated by2

tracing four different fields. Procedure: Same as for the determination of the Vein-islet

Stomatal Index: It is the percentage which the numbers of with in the square was counted from four different
stomata form to the total number of epidermal cells, each squares to get the value for one mm .
stomata being counted as one cell. Stomatal index can be
calculated by using following equation. Physicochemical Parameters 

expressed as percent w/w. The test for loss on drying

where, which must be eliminated as far as possible. An accurately
S = The number of stomata in a given area of leaf; and weighed quantity of about 2 g of powdered drug has to
E = The number of epidermal cells (including trichomes) take in a tared glass Petri dish. The powder has to be

in the same area of leaf. distributed  evenly.  The  Petri  dish  kept  open in vacuum

(epidermis) were determined separately.

2

2

help of stage Micrometer 1 sq. mm was drawn. The cleared

Veins  are  traced  which are included within the square.

2

2

number. The average number of vein terminations present

2

Loss on Drying: Loss on drying is the loss of mass

determines both water and volatile matter in the crude
drug. Moisture is an inevitable component of crude drug,



Loss in weight of the sampleLoss on drying (%) = x 100
Weight of the sample

Wt. of acid insoluble ashAcid insoluble ash value (%) = x 100
Wt. of crude drug taken

Wt. of total ashWater soluble ash (%) = x 100
Wt. of crude drug taken
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oven and the sample will be dried at a temperature are no  longer  evolved  and ignite them at 800°C until
between 100 to 105°C for 2 h until a constant weight is black particles disappear. Allowed the crucible to cool,
recorded. Then cooled it in a desiccator to room few drops of sulphuric acid were added and then heated.
temperature, weighed and recorded. % loss on drying Ignited   as   before,   allowed   to   cool   and  weighed.
have to be calculated using the following formula. This operation was repeated until two successive

Determination of Ash Values: Ash values are helpful in nature of the chemical constituents present in a crude
determining the quality and purity of a crude drug, drug.
especially in the powdered form. The objective of ashing
vegetable drugs is to remove all traces of organic matter, Alcohol Soluble Extractive Value: Macerate 5 gm
which may otherwise interfere in an analytical accurately weighed coarse powdered drug with 100 ml of
determination. alcohol (90%v/v) in a stoppered flask for 24 h, shake them

Total Ash Value: It is the total amount of material paper taking precaution against excessive loss of alcohol.
remaining after ignition. This includes both “Physiological Evaporated 25 ml of alcoholic extract to dryness in a tarred
ash”,  which  derived  from  the  plant tissue itself and dish and weigh it. Calculate the percentage w/w of alcohol
“Non physiological ash”, which is residue of the soluble extractive with reference to the air-dried drug
extraneous matter. Total ash value have to be find out using following formula.
after putting the drug (about 2 gm) in crucible by using
muffle furnance 600°C for 3 hr. Then calculate the Alcohol soluble extractive value (%) = 80 X (Wt. of
percentage yield of ash value with reference to air dried residue)
drug.

Acid-Insoluble Ash: It is residue obtained after boiling the accurately weighed coarse powdered drug with 100 ml of
total ash with dilute hydrochloric acid and igniting the chloroform water I.P. in a stoppered flask for 24 h, shake
remaining insoluble matter. Boil the ash for 5 to 10 minutes them frequently during first 6 h. Filtered rapidly through
with 25ml of dilute hydrochloric acid, collected the filter paper taking precaution against excessive loss of
insoluble matter in a crucible, or on an ash less filter chloroform water I.P. Evaporated 25 ml of alcoholic extract
paper, ignited and weighed. Then calculate the percentage to dryness in a tared dish and weigh it. Calculate the
yield of acid-insoluble ash with reference to the air-dried percentage w/w of water soluble extractive with reference
drug. to the air-dried drug using following formula.

Water soluble extractive value (%) = 80 X (Wt. of residue)

Water Soluble Ash Values: Boil the total ash for five subjected to various chemical tests as follows in order to
minutes with 25 ml of water; collect the soluble matter in identify the nature of constituents like flavonoids,
a  crucible,  ignite and weigh. Then calculate the glycosides, phenolic compounds, saponins and
percentage or water soluble ash with reference to air dried tannins,carbohydrates and proteins. The procedure
drug. followed was as described by various researchers [14, 15].

RESULTS AND DISCUSSIONS

Sulphated Ash: Took 1 gm of crude drug in a crucible, "pimienta" (pepper or peppercorn). various
ignite gently until the substance is thoroughly charred. pharmacognostical parameters have been characterized.
Cooled and the residue have moistened with 1 ml of Morphological    characterestics   also   described  here.
concentrated sulphuric acid, heat gently until white fumes The  results  of  preliminary  phytochemical   analysis  also

weighings have not differing by more than 0.5 mg.

Extractive Values: Determination of extractive values is
useful for evaluation of crude drug. It gives idea about the

frequently during first 6 h. Filtered rapidly through filter

Water Soluble Extractive Value: Macerated 5 gm

Phytochemical Study of Leaves Extract: The concentrate

The name Pimento originated from the Spanish word
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Table 1: Morphological parameters of Pimenta dioica leaf.
Morphological parameters Observation

Condition Tree
Type Single,Opposite
Size of the leaf Length: 9-10 c.m

Breadth: 4.5-5 c.m
Shape of leaf Ovate
Apex Mucronate
Margin Entire
Venation Pinnately reticulate
Base Symmetric
Petiole Petiolate
Surface Glabrous
Phyllotaxy Opposite
Colour Green
Taste Spicy

Table 2: Leaf constants and other parameters of Pimenta dioica leaf
Parameters Observation
Stomatal number(in 01 sq.m) 34
Stomatal index 10.05
Vein-islet number/sq.m.m 10
Vein termination number /sq.m.m 14
Loss on drying 0.1087 % w/w
Total ash value 90 % w/w
Acid insoluble ash value 13%
Alcohol soluble extractive value 19.2 %
Water soluble extractive value 3.6%

Table 3: Phytochemical screening of leaf extract of of Pimenta dioica
Chemical Constituent Tests Inference
Alkaloids 1. Mayer’s test ++

2. Dragendorff’s test -
3. Wagner’s test ++
4. Hager’s test ++

Carbohydrates 1. Molisch’s test +
2. Benedict’s test +
3. Fehling’s test +

Glycosides 1. Modified Borntrager’s -
2. Legal test -

Saponins 1. Foam test ++
Phytosterols 1. Salkowski test ++

2. Libermann Burchard ++
Tannins 1. Alkaline Reagent ++
Flavanoids 1. Lead acetate test ++

2. Shinoda test ++
Proteins 1. Xanthoproteic test ++

2. Ninhydrin test ++
3. Biuret test ++

inform the nature of substances present in it. Alkaloids,
saponins, tannins, flavanoids, proteins, triterpenoids and
carbohydrates are found to be present. The various
parameters about Pimenta dioica described here will be
helpful for the further studies.

Fig. 1: Photograph of Pimenta dioica leaves

Fig. 2: T.S of pimento leaf

a) Palisade cells containing mesophyll

b) Epidermal trichomes

c) Calcium oxalate prism and spongy parenchyma
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d) Cells containing volatile oil CONCLUSIONS

e) Lignified phloem fibers findings are superimpossible with that mentioned as in

f) Simple starch grains Pharmacognostical features of Pimenta dioica had shown

g) Epiderm containing paracytic stomata The findings of the current study can be useful to

Fig. 3a-g: Powder microscopy of Pimenta dioica leaves: leaves of Pimenta dioica.

Morphologically Pimenta dioica is a tree with an
average height of 12 feet having leaves with an average
size  of  9-10 cm  in  length  and around 5 cm in breadth.
The leaves are arranged in opposite as single. Shape of
the leaf is ovate and the apex is mucronate. The leaf have
entire margin with pinnately reticulate venation.
Phyllotaxy is found to be opposite. Slightly aromatic and
astringent in taste. Transverse section of the fresh leaf
prepared and observed under the microscope as shown in
Fig. 2.

The present study aims at developing a standardized
profile of leaves of Pimenta dioica,which would be of
immense use to identify and establish the authenticity of
the plant Pimenta dioica.

The name Pimento originated from the Spanish word
"pimienta" (pepper or peppercorn). The family is
distinguished by a combination of the following features:
entire leaves containing oil glands, ovary half inferior to
inferior, stamens usually numerous, internal phloem and
vestured pits on the xylem vessels. Accordingly the

literature. Kantachok et al. [16] stated that leaf anatomical
data support morphological evidence for separating taxa
of Myrtaceae at the generic level. According to A. E.
Radford anatomical properties are indices used in
taxonomical studies for more than hundred years [17].
However, there are no reports on the pharmacognostical
studies of the plant. Hence, the present work is an attempt
in this direction and includes morphological and physical
evaluation, determination of physico-chemical constants
and preliminary phytochemical screening of aqueous
alcoholic extract of Pimenta dioica. The study of

the standards which will be useful in the detection of its
identity and authenticity. The other study viz. physical
evaluation and preliminary phytochemical analysis add to
its quality control and quality assurance for proper
identification. Here various pharmacognostical parameters
have been characterized. Morphological characterestics
also described here.

The results of preliminary phytochemical analysis
also inform the nature of substances present in it.
Alkaloids, saponins, tannins, flavanoids, proteins,
triterpenoids and carbohydrates are found to be present.

progress and surge further scientific investigation on the
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