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Introduction 
In then recent years there is a renovated interest 

in drugs of natural origin because of their safety as well 
as there are incidences of harmful nature of the 
synthetic drugs (1). Pharmacognostic study deals with 
the authentication and quality assessments of crude 
drugs and herbal materials based on various 
macroscopic, microscopic, physicochemical and 
chemical characteristics (2). Unexplored drug resources 
in medicinal plants have great therapeutic potential as 
they are helpful in achieving new drugs with lead 
targets and unique mechanism of action (3). 

Conocarpus lanci fo l ius be longing to 
Combretaceae family is an evergreen tree usually 
growing 10-20 m tall. The tree is harvested from the 
wild for local use as a medicine and a source of good 
quality wood and fuel (4). The tree is found beside 
intermittent watercourses of Northern Somalia and in 
the southwest part of the Arabian Peninsula in Djibouti, 
Sudan, Kenya, north and south Yemen and Pakistan (5). 

It is a heat tolerant plant and has potential use in the 
phytoremediation of polluted soil (6). One of the studies 
revealed that C. lancifolius tree was able to uptake high 
levels of chromium, vanadium and nickel and 
accumulate them in the tree’s roots. Furthermore, it 
tolerated high concentration of several metals like 
aluminum, calcium and iron in all plant tissues (7). 

A gum exudated from the tree is used to treat 
chest and bowel complaints traditionally. The wood 
being durable in water is used for ship building and it 
also offers good fuel and high quality of charcoal (8). 
The various extract like dichloromethane, methanol and 
aqueous exhibited varying but potent antioxidant, 
phytotoxic and anti-urease activities (3). The alkaloidal 
extract, silver nanoparticles, phenols and aqueous 
extract showed antibacterial and antifungal activity in 
various pathogenic strains (9,10,11). 

The alcoholic and methanolic extract showed 
the antidiabetic potential due to gluconeogenesis 
suppression in alloxan induced diabetic rabbits (12). 
The alcoholic extract showed substantial amount of 
bioactive ingredients which are rich source of high 
value metabolite of functional nature which supports its 
use as nutraceuticals (13). C.lancifolius extract and 
lancifoliate possess potent cytotoxic and antifungal 
properties (14).  

The methanolic extract yielded two compounds: 
2,3,8- tri-O-methyl ellagic acid and 3-O- methyl ellagic 
acid 4-O-β-D- glucopyranoside (15). The fruits of the 
plant showed the presence of trimethoxy ellagic acid 
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derivative, kaempferol 3-O- rutinoside 2 and α-
sitosterol glucoside 3 which showed anti-inflammatory, 
cytotoxic and PPAR agonistic activities (16). Alcoholic 
extract of C.lancifolius showed synergistic effect with 
Mentha spicata against S.pyrogens causing dental caries 
and infection of gums and mouth (17). 

Materials and methods  
Collection and authentication of plant material 

Fresh stem of Conocarpus lancifolius was 
collected from the campus of Parul University, 
Vadodara. Plant was authenticated at Parul Institute of 
Applied Sciences. The stems were dried under shade 
and then it was powdered and passed through sieve 60# 
and then stored in airtight container for further 
investigation.  

Macroscopy  
Various organoleptic and macroscopical 

characteristics like colour, odour, taste, size and shape 
of the plant material were recorded.  

Microscopy  
For qualitative microscopy the freehand 

transverse section of fresh sample of the stem of C. 
lancifolius were taken using razor blade. Lignified, 
cellulosic and other identifying features were studied by 
staining with phloroglucinol in concentrated HCl and 
iodine.  The slides were observed under microscope in 
various magnification and photographs were recorded 
using camera.  

Powder microscopy  
Dried powder of the stem of plant material on 

slide was cleared with chloral hydrate solution and then 
stained with phloroglucinol in concentrated HCl. The 
slides were observed under the microscope in various 
magnification and photographs were recorded using 
camera (18). 

Phytochemical investigation  
The phytochemical investigation of the dried 

powder material was done by extracting 100 gm of 
powder with organic solvents in increasing polarity 
from petroleum ether, chloroform, ethyl acetate, 
methanol and water using Soxhlet apparatus. The 
extracts were dried and the percentage yield and 
characteristics of the extract were reported.  Further the 
extracts were subjected to various qualitative 
phytochemical test for the presence of various 
phytoconstituents like alkaloids, glycosides, tannins, 
flavonoids, saponins, sterols, etc. according to the 
reported methods (18,19). 

Physicochemical analysis  
The plant material was subjected to various 

physicochemical parameters like ash value, extractive 
value, loss on drying, foaming index, etc. according to 
the WHO guidelines (20,21).  

Determination of total tannin 
About 2gm of powdered sample was extracted 

for 20hrs with Petroleum ether. The residue was boiled 
for 2hrs with 300ml of double distilled water. The 
solution was cooled and diluted up to 500ml and filter. 
From filtrate, 25ml of infusion was taken into conical 
flask and 20ml indigo carmine solution was added and 
diluted with 750ml of double distilled water. Then the 
solution was titrated with standard KMnO4 solution, 
1ml at a time until blue color changed to green. Then 
few drops were added at a time till solution became 
golden yellow in color. Similarly, the blank reading was 
taken by omitting the sample (22,23). 

Fluorescence analysis 
The powdered plant material was treated with 

different reagents like water, picric acid, concentrated 
hydrochloric acid, concentrated sulphuric acid, 
concentrated nitric acid, glacial acetic acid, iodine 
solution, ferric chloride, etc. Then the powder color was 
reported by observing in daylight and UV light at 366 
nm and 254 nm (24). 

Results 
Macroscopy of stem of Conocarpus lancifolius 

Macroscopically the Conocarpus lancifolius is 
an evergreen tree which grows to the height of 20 m and 
60-250 cm or more in diameter. The bark is thick and 
has grey to brown color. The twigs are brittle and 
pentagonal in shape and having greenish color. The 
arrangement of twigs on the stem is alternate. The 
arrangement of leaves on the stem is alternate and at 
each node the single leaf is found on the twig. The 
surface of the stem is pubescent and shows smooth 
powdery fracture.  

Figure 1 Stem of Conocarpus lancifolius 
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Microscopy of stem of Conocarpus lancifolius 
The transverse section of the stem shows 

epidermis made up of 10-12 layers of tangentially 
elongated parenchyma cells. Cortex is made up of 
s e v e r a l l a y e r s o f t h i n w a l l e d p o l y h e d r a l 
parenchymatous cells with intercellular spaces. Some 
parenchymatous cells in the cortex are found to be 
opalescent when stained with iodine solution. The 
xylem occupies the one third portion of the transverse 

section. The xylem is cut transversely by rows of 
medullary rays whose cells are lignified. Because of 
lignification, it is difficult to differentiate medullary 
rays from other wood elements in the section. Xylem 
consists of vessels and lignified wood parenchyma. The 
vessels which are relatively wide show pitted borders. 
The pith consists of the 2-3 layers of spongy 
parenchymatous cells. (Figure 2) 

Powder microscopy of stem of Conocarpus lancifolius 
The powder microscopy of the stem showed the presence of phloem fibres, epidermal cells, stone cells and 

pitted xylem vessels (Figure 3).  

Phytochemical Investigation 
The successive solvent extraction of the C. lancifolius stem powder in various solvents was done and its 

percentage yield, color and consistency are reported in the Table 1. The phytochemical analysis of the various extracts 
of the stem was performed for the presence of various phytoconstituents in the plant. The results of the qualitative 
chemical tests are reported in Table 2.  

Figure 2 Microscopical characteristics of stem of Conocarpus lancifolius

Figure 3 Powder microscopical characteristics of stem of Conocarpus lancifolius

Lignified xylem 
vessel Epidermis Xylem vessels Stone cells Pitted xylem 

vessels                         Phloem fibers
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Table 1: Characteristics of Extracts of Stem of Conocarpus lancifolius 

Table 2: Phytochemical analysis of various extract of stem of Conocarpus lancifolius 

*+ Present , - Absent 

Physicochemical analysis 
The various physicochemical parameters like ash value, extractive value, moisture content and foaming index 

are important parameters for identification and detection of adulteration in the powder sample. The results of the same 
are stated in Table 3. 

Table 3: Physicochemical parameters of stem of Conocarpus lancifolius 

Total tannins 
Stem of C. lancifolius contains 3.741% of total tannin.  

  
Fluorescence analysis 

The fluorescence analysis of the powder with various reagents is reported in the Table 4. 

Table 4: Fluorescence analysis of stem of Conocarpus lancifolius 

Sr. No. Name of extract Colour Consistency % Yield
1 Petroleum ether Light green Sticky 2 % w/w
2 Chloroform Brown Dry 1% w/w
3 Ethyl acetate Brown Slightly sticky 1% w/w
4 Methanol Brown Dry 11% w/w
5 Water Dark brown Dry 2% w/w

Chemical constituents Chemical test Petroleum ether Chloroform Ethyl acetate Methanol Water
Alkaloids Dragendorff’s test - - + + -

Mayer’s test - - + + -
Hager’s test - - + + -
Wagner’s test - - + + -
Tannic acid test - - + + -

Glycosides General test - - - - -
Steroids Salkowski test + + + + -

Lieberman-burchard test + + + + -
Flavonoids Shinoda - - - + -

Sulphuric acid test - - - + -
Protein Biuret test - - - + -

Millon’s test - - - + -
Amino acid Ninhydrin test - - - + -
Tannins Ferric chloride test - - - + +

Gelatin test - - - + +
Lead acetate test - - - + +

Sr. No Parameters Value
1 Water soluble extractive value 40%
2 Alcohol soluble extractive value 20%
3 Total ash value 2.75%
4 Acid insoluble ash value 0.9%
5 Water soluble ash value 1.9%
6 Moisture content 10%
7 Foaming index Less than 100

Sr. No. Reagents Visible UV short (254 nm) UV long (365 nm)
1 Powder Buff Buff Brown
2 Conc. Nitric acid Brown Greenish brown Dark brown
3 Conc. HCl Brown Greenish brown Dark brown
4 Conc. Sulphuric acid Blackish brown Blackish brown Black
5 Ammonia Dark brown Greenish brown Black
6 10 % Ferric chloride Greenish black Greenish black Black
7 Glacial acetic acid Brown brown Dark brown
8 Iodine Brown Greenish brown Black
9 Picric acid Yellowish brown Greenish yellow Dark brown
10 Dil. Sodium hydroxide Brown Greenish brown Dark brown
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Discussion 
According to WHO guidelines the morphology 

and microscopy are the important parameters for the 
evaluation of the crude drugs. They are cost effective, 
reliable and timesaving methods for the identification 
and authentication of the plant materials (25).  

The phytochemical analysis of the various 
extracts of the stem showed the presence of various 
phytoconstituents which are responsible for the 
pharmacological activity of the plant. The ethyl acetate 
and methanol extract showed the presence of alkaloids 
and tannins. The steroids were found in the petroleum 
ether, chloroform, ethyl acetate, methanol and aqueous 
extract. The flavonoids, proteins and amino acids were 
found in the methanolic extract. The moisture content is 
directly responsible for the microbial contamination 
which leads to the deterioration of the plant material. 
The ash value is determined in three forms total ash, 
acid insoluble ash and water-soluble ash which gives 
the idea about the quality of the drugs and indicates 
presence of inorganic constituents like carbonates, 
phosphates and silicates calcium, magnesium, sodium 
and potassium.  The extractive value gives the idea 
about the presence of various phytoconstituents and also 
helps to estimate the solubility of the particular 
component in a respective solvent.   

The present study was planned to focus on 
es tabl ish ing the pharmacognost ic s tandard , 
authentication and identification of the stem of 
Conocarpus lancifloius. This information may be 
further useful in the preparation of the monograph of 
the plant. 
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