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Abstract: The aim of the present study to evaluate pre-
liminary pharmacognostic investigation of leaves of Arto-
carpus heterophyllus were carried for organoleptic parame-
ters followed by evaluation based on morphological, mi-
croscopical, physicochemical, phytochemical and chro-
matogrphical characteristics.The Artocarpus heterophyllus
lam. is a species of tree of the mulberry family Moraceae,
known by other names jackfruit (English) and kathal
(Hindi) reported to possess antibacterial, anti-
inflammatory, antidiabetic, antioxidant and immunomo-
dulation properties. Artocarpus heterophyllus is an impor-
tant source of chemicals of morin, dihydromorin, cyno-
macurin, artocarpin, isoartocaepin, cyloartocarpin, arto-
carpesin, oxydihydroartocarpesin, artocarpetin, norarto-
carpetin, cycloartinone, betulinic acid, artocarpanone and
heterophylol which are useful in fever, boils, wounds,
skin diseases, convulsions, diuretic, constipation, oph-
thalmic disorder and snake bite.

Keywords: Artocarpus heterophyllus Lam. Moraceae, Qua-
litative chemical examination

Introduction: Artocarpus heterophyllus Lam is commonly
known as Jackfruit, Kathal, Kanthal. The leaves of Arto-
carpus heterophyllus Lam. (Moraceae) are useful in fever,
boils, wounds, and skin diseases etc (1). The Artocarpus
heterophyllus Lam. possesses anti-inflammatory (2), Anti-
fungal (3) anti-helminthes (4), Anti-diabetic (5) anti-
bacterial (6), immunomodulator (7) anti allergic (8) and
antioxidant (9) as reported in various texts based on In-

dian traditional medicine system (10, 11). The Artocarpus
heterophyllus contains various chemical constituents as
several flavones colouring matters, morin, dihydromorin,
cynomacurin, artocarpin, isoartocarpin, cyloartocarpin,
artocarpesin, oxydihydroartocarpesin, artocarpetin, no-
rartocarpetin, cycloartinone and artocarpanone (12). The
heart wood on analysis yields moisture 6.7%, glucosides
38.0%, lipids 0.7%, albumin 1.7% and cellulose 59.0 %
(13). The plant also contains free suger (sucrose), fatty
acids, ellagic acid and some essential Amino acids like
Arginine, Cystine, Histidine, Leucine, Lysine, Methe-
onine, Theonine, Tryptophan etc. (14). Bark from main
trunk contains betullic acid and two new flavone pig-
ments, cycloheterophyllin (15). Triterpenic compounds
like cycloartenyl acetate, cycloartenone are also reported
(16). Heterophylol a phenolic compound with novel ske-
leton was obtained from Artocarpus heterophyllus (17, 18).

Material and Methodology

Collection of Plant material

Leaves of Artocarpus heterophyllus lam were collected from
local area of Sultanpur, Uttar Pradesh and authenticated
from Taxonomic division of N.B.RI. Lucknow and a
voucher specimen was deposited for future references
(ref. no.: NBRI/CIF/Re./08/2008/32).

Results

Pharmacognostic studies

Morphology of fresh leaves was studied. Microscopy of
stained and unstained transverse sections of fresh leaves
was performed. Leaves were dried under shade, pow-
dered to 60#, stored in airtight containers and used for
powder study and quantitative microscopy (Table2).
Phytochemical study

Leaves were comminuted to powder and extracted with
methanol, water and hexane by using Soxhlet Extractor.
The extracts were concentrated under reduced pressure
using Rota vapor. Various phytoconstituents present in
the leaves were detected by their respective chemical tests
using the appropriate extracts (19) (Table4).

Morphology

Fresh plant material was taken for various macroscopic,
organoleptic evaluations like colour, odour, size, shape,
taste, appearance etc. The diameter of leaves is about 6.0
cm -7.0 cm. The leaves are characterized by dark green in
colour, odorless with characteristic in taste. Artocarpus
heterophyllus has simple leaves, alternate in arrangement.
Shape is elliptic to oval with an entire margin, blunt apex,
tapers to base, glabrous surface, Netted pinnate venation.
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a) Artocarpus heterophyllus (b) Inner View (c) Outer View
Fig 1: Morphology: Leaves of Artocarpus heterophyllus
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Fig 3: Powder microscopy of leaf of Artocarpus heterophyllus stained with acetic acid
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Table 1: Microscopical evaluation of leaves of Artocarpus heterophyllus

S. No. Stain Observation Result
1. Iodine Solution Blue colour Simple Starch grains present
2. Phloroglucinol + HCI Red colour Lignified cells present
3. Safranin Pink colour Lignified cells present
4. Acetic acid Insoluble Prismatic Calcium oxalate crystals
Fig 4: LS of Artocarpus heterophyllus leaf stained with iodine
Table 2: Quantitative microscopy of leaf of Artocarpus heterophyllus
S. No No of stomata/sq. mm No of trichomes/sq. mm Length of trichomes (in p)
1. 6 4 0.15
2. 9 6 0.32
3. 8 3 0.02
4. 10 7 0.49
5. 7 3 0.022
Table 3: Physio-chemical parameters of Artocarpus heterophyllus
Leaf
S No. Parameters Values % wiw
1. Total ash 8.0
2. Acid insoluble ash 13.25
3. Water soluble ash 12.88
4. methanol soluble extractive value 30.36
5. Water soluble extractive value 29.23
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Table 4: Phytochemical screening of various extracts of leaves of Artocarpus heterophyllus

Class of Phyto-

Constituents Name of test Extract
Water Methanol Hexane
. Mayers test - - -
Alkaloids Wagner’s test - " ]
Dragendorft’s test - - -
Glycoside Bro.n‘trger test - + ]
Modified brontr.

test - + +
Steroids Salkowski test + + +
Vanillin HCI + -
Tannins & Phe- Ferric chloride + + i
nols Sod. Hydroxide } i )
Flavinoids Shinoda test + + +
Molisch test + - R

Carbohydrates

Mayers test

Hints: Where, (+) Present, (-) Absent

(Fig. 4)

Fig.9 TLC Profile for Methanolic extracts of leaves of Artocarpus heterophyllus

(Fig.6)

(Fig.7)

(Fig.8)
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Table5- TLC Profile for methanolic extracts of leaves of Artocarpus heterophyllus

Type of Seco. .
S.No. Metabolites Solvent System Detecting agent R¢ Value
Toluene: Ethyl acetate (70: 30) . 0.24, 0.44, 0.57,
(Fig. 4) Anisaldehyde 0.70, 0.86
1. Glycosides Chloroform: Benzene (9: 1) . 0.29, 0.45, 0.59,
(Fig. 8) Anisaldehyde 0.69, 0.88
Benzene: Methanol (95: 5) Anisaldehyde 0.22,0.28,0.37, 0.54
2. Alkaloids Benzene: Methanol (80: 20) Anisaldehyde | 0.20,0.33, 0.68, 0.83
(Fig. 5)
. Chloroform: Methanol . 0.18, 0.37, 0.50,
3. Flavanoids (10: 1) (Fig.6) Anisaldehyde 0.69. 0.88
Steroids/ Chloroform: Acetone (7: 3) .
4. Tritepenoids (Fig. 7) Anisaldehyde 0.50, 0.68, 0.78, 0.84

Microscopical Characters:

Qualitative microscopic evaluation was carried out by
taking transverse sections of fresh leaves of Atrocarpus
heterophyllus. The thinnest section was selected and
cleared by boiling with chloral hydrate solution for 20
mins and then carefully stained with Phloroglucinol and
HCI (1:1)

Thin transverse section of the fresh leaves through the
lamina and the midrib is observed for the pres-
ence/absence of various cell organelles like vascular bun-
dles, epidermal cell, Trichomes, parenchyma cells. Longi-
tudinal section of fresh leaves was observed for presence
of stomata.

It was found that 3 to 5 vascular bundles are present with
compact lines of xylem elements and abaxial phloem ele-
ments.

Powder Microscopy

On staining with different stains like Iodine, Phlorogluci-
nol hydrochloric acid, Safranin and Acetic acid after Gly-
cerin mounting following powder characters were ob-
served (10X) (Fig. ).

Quantitative Microscopy:

Quantitative leaf microscopy to determine stomata num-
ber, stomata index, was carried out on epidermal strips.
Peels were removed mechanically using forceps. They
were stained in 1% Safranin mounted in glycerin. With
the help of compound microscope it was found that the
paracytic stomata were reported on both surface while

maximum are present on lower epidermis. The average
numbers of stomata per square millimeter were found to
be between 6 tol0 per sq. mm. The average number of
trichomes per square millimeter was found to be 3-7 and
length of multi cellular trichomes was found to be be-
tween 0.022 to 0.15 mm.

Physicochemical Evaluation:

Powdered leaves are evaluated for parameters total ash,
acid insoluble ash, water soluble ash, methanol soluble
extractive, water-soluble extractive values.

Thin layer chromatography

The methanolic extract was subjected to thin layer chro-
matography to assess the presence of number of constitu-
ents in extract. In this technique the Silica gel-G (for TLC)
was used as an adsorbent and plates were prepared by
spreading technique, then air dried for an over-night and
activated for one hour at 110°C and used Table 5.

Conclusion

The present work deals with the microscopic, physio-
chemical and phytochemical evaluation of the leaves of
Artocarpus heterophyllus. A diagnostic character of powder
includes Cork cells, Stone cells, Prismatic calcium oxalate
crystals and reticulated xylem vessels with wide phloem.
Phytochemical analysis showed the presence of important
classes of phytoconstituents like glycosides, flavanoids,
alkaloids, sterols, triterpenoids and carbohydrates etc.
This indicates that the plant can be useful for treating dif-
ferent diseases because the therapeutic activity of a plant
is due to the presence of particular class of active com-
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pounds. This would guide the way for isolation of phyto-
constituents, therapeutic investigations and standardiza-
tion of formulations containing its leaf material.
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