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ABSTRACT 

Objective:For the past one decade herbal drugs have been played an important role in the pharmacognostic validation to prove their therapeutic 
efficiencies. Pharmaceutical industries are interested in the formulations of the drug designing and in the collection of the crude drugs. Hence every 
herbal drug has to be analyzed pharmacognostically for their authentication and by which adulteration and the purity of the drug may be checked 
properly. Herbal medicine Sebastiania chamaelea (Euphorbiaceae) is very much important in various drug formulations due to the presence of 
bioactive constituents like Alkaloids, tannins, lignins, phenols, flavonoids, terpenoids and glycosides by which showing effective antibacterial, 
antifungal, antioxidant, antidiarrhoeal, antidiabetic, anthelmintic and also proved no toxic on wistar albino rats. Hence the crude drug S.chamaelea 
has to be evaluated pharmacognostically for future design of drugs. 

Methods: Various parts like leaves, stem, root and fruits of S.chamaelea (powders, fresh material and extracts) were tested for their morphological, 
macroscopic, microscopic, anatomical, physicochemical, fluorescence analysis, extractive values as per the standard methods of Anonymous, 
Khandelwal, Trease, Kokate and Johanson.  

Results:Herbal crude drug is having characteristic bitter taste without any odour, no stomata and trichomes, cortex with collenchyma tissues, xylary 
rays present, root without pith; fruit exocarp with multicellular appendages; Powders with light green to dark green in day light and UV light. Total 
ash content is high in fruit, moisture content is 0.7 to 2.4% very good for drug preservation; extractive values are high in aqueous and methanol 
extracts in fruit and root. All Phyto constituents are localized in specific tissues in each part. 

Conclusion:This herbal drug is proved most promising antidiarrhoeal and antimicrobial activities hence Pharmacognostic studies are very much 
essential as a preliminary step further to design drugs pharmaceutically.  
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INTRODUCTION 

S.chamaelea is a perennial herbal weed and it is the only species of the 
genus present in India. It is commonly found as forest undergrowth 
and in cultivated fields. Herbal uses of whole plant in ghee is given as 
tonic and applied to the head in vertigo. The juice of the plant is 
astringent and is used as a remedy for syphilis and diarrhoea [1-2]. It 
is accounted for 77.5% of human necessary amino acids, argenine 
stands highest with 60% of the free amino acids and this promoted the 
role for its medicament activity [3]. Methanolic extract showed the 
presence of flavonoids, phenols, tannins and sterols and aqueous 
extract with flavonoids, phenols, glycosides, tannins, steroids and 
terpenoids. Phenolic acids nearly eight compounds such as caffeic 
acid, melilotic acid, aesculetin, p-hydroxy benzoic acid, coumarin, 
cinnamic acid, salicylic acid and scopoletin along with five flavonoids 
like myrecetin, quercetin, kaempferol, luteolin, and apigenin were 
reported from leaf [4]. Leaf methanol, ethanol and chloroform 
extracts also reported its anthelmintic activity more effective than 
that of the control Albendazole [5].  

In vitro antioxidant activity of leaf aqueous extracts resulted free 
radical scavenging LC50 at 100-90 µg/ml, reducing ability EC50 at 
175µg/ml are closely resembled to that of standard ascorbic acid. It 
also supports the presence of highest amounts of phenolic 
compounds 235µg/ml gallic acid equivalent and 210µg/ml 
flavonoids of Quercetin equivalent [6]. Antifungal activity against 
Candida albicans and Aspergillus niger found to be more effective 
with all the extracts and also with Fraction A and Fraction B than 
that of the standard drug Nystatin; with MIC values are 1.42 and 3.31 
mg respectively. C.albicans is most susceptible [7]. Acute toxicity 
studies of the drug resulted no toxicity upto 3000mg/kg b.wt tested 
on Wistar albino rats observed upto 21 days. Antidiarrhoel activity 
on Castor Oil induced diarrhoel rats leaf methanol extracts at 
200mg/kg b.wt inhibited 89-90% of fecal defecation and 63-85% 
inhibition of intestinal fluid content; It is most effective when 
compared to that of the control drug Atropine [8].  

MATERIALS AND METHODS 

Collection of Plant material 

Sebastiania chamaelea was collected from agricultural fields of 
S.V.Veterinary College, Tirupati, A.P, India, during the months of 

February- March.2010. The taxonomic identity of the plant is 
confirmed by Prof. N. Yasodamma, Department of Botany, Sri 
Venkateswara University, Tirupati and the voucher specimen 
KSS.71, KSS 715 were preserved in the herbarium Department of 
Botany as per the standard method [9].  

Macroscopic - Morphological 

The characters like colour, odour, taste, size and shape for the fresh 
and dried leaf, stem, fruit and root were noted. 

Microscopic – Anatomical studies 

Cross sections and photography was taken and observed the 
distinguished characters of the tissue systems of the leaf, stem, fruit and 
root using digital microscope attached with computer system (Olympus 
Mic–D). Epidermal membranous layers (in fragments) were cleaned 
with chloral hydrate, mounted and observed under microscope. 

Physico-Chemical Analysis [10, 11, 12] 

The total ash is particularly important in the evaluation of the purity 
of the drug. For the determination of ash values, the leaf, stem, fruit 
and root powder is screened for the following tests.  

Total ash 

About 3 g of each powder is accurately weighed and taken 
separately in silica crucible, which was previously ignited and 
weighed. The powder was spread as a fine layer on the bottom of 
crucible. The powder was incinerated gradually by increasing 
temperature to make it dull red hot until free from carbon. The 
crucible was cooled and weighed. The procedure was repeated to 
get constant weight. The percentage of total ash was calculated with 
reference to the air‐dried powder. 

Water soluble ash 

The ash obtained as described for the total ash, was boiled for 5 
minutes with 25 ml of water. The insoluble matter was collected on 
ash less filter paper and washed with hot water. The insoluble ash 
was transferred into silica crucible, ignited for 15 min. and weighed. 
The procedure was repeated to get a constant weight. The weight of 
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insoluble matter was subtracted from the weight of total ash. The 
difference of weight was considered as water‐soluble ash. The 
percentage of water‐soluble ash was calculated with reference to 
air‐dried parts respectively. 

Acid insoluble ash 

The ash obtained as described above was boiled with 25 ml of 2N 
HCl for 5 minutes. The insoluble ash was collected on an ash less 
filter paper and washed with hot water. The insoluble ash was 
transferred into a crucible, ignited and weighed. The procedure was 
repeated to get a constant weight. The percentage of acid insoluble 
ash was calculated with reference to the air‐dried drug. 

Sulfated ash 

Silica crucible was heated to red for 10 min. and was allowed to cool 
in desiccators and weighed. One gram of substance was accurately 
weighed and transferred to the crucible and was ignited gently at 
first, until the substance was thoroughly charred. Then the residue 
was cooled and moistened with 1 ml of concentrated sulfuric acid, 
heated gently until white fumes are no longer evolved and ignited at 
800oC ± 25oC until all black particles have disappeared. The ignition 
was conducted in a place protected from air currents. The crucible 
was allowed to cool. A few drops of concentrated sulfuric acid was 
added and heated. Ignited as before and was allowed to cool and 
weighed. The percentage of sulphated ash was calculated with 
reference to air-dried parts respectively. 

Moisture Content 

Air dried material of 10g was dried in an oven at 105°C. The loss of 
weight was calculated and values were tabulated. 

Extractive Value Determination 

Coarsely powdered air‐dried material 20 g was placed in a glass 
stopper conical flask and macerated with 200 ml of water shaking 
frequently, and then allowing it to stand for 18 hours. Filter it 
rapidly through Whatmann No. 1 filter paper, taking care not to lose 
any solvent. Transfer 25 ml filtrate to flat‐ bottom dish and 
evaporate it on a water bath. Dry at 105oC for 6 hours, cool in a 
desiccators for 30 minutes and weigh it immediately. Calculate the 

content of extractable matter in% of air‐dried material by the 
standard method [13]. 

Fluorescence Analysis 

A small quantity of dried and finely powdered plant parts like leaf, 
stem, fruit and root were placed on a grease free clean microscopic 
slide and added 1-2 drops of Conc. Sulphuric acid, 50% Sulphuric 
acid, Conc. Hydrochloric acid, 50% Hydrochloric acid, Conc. Nitric 
acid, 50% Nitric acid, 10% Sodium hydroxide, 5% Ferric chloride, 
5% Potassium hydroxide, Water and Acetic acid, gently tilting the 
slide and waited for 1-2 min. Then the slide was placed inside the 
Ultra Violet viewer chamber and viewed in Day light, Short (245nm) 
and long (360nm) Ultra Violet radiation .The colors observed by 
application of different reagents in different radiations were 
recorded as per the method from the book Kokate [13]. 

Histochemistry [14] 

Hand sections of fresh leaf, stem, fruit and root were stained with a 
series of histochemical reagents. Among them: a) Safranine (1% 
safranine in 50% alcohol); lignins b) Iodine solution; cellulose c) 
Ruthenium red; mucilage d) Iodine; starch e) Wagner’s reagent; 
alkaloids e) Dilute Fecl3 solution; tannins f) Millon,s reagent; 
proteins g) Conc. H2So4; saponins h) Sudan-III; fat/oil globules i) 
20% aq.NaoH; sugars j) Conc. Hcl; Calcium oxalate crystals k) 
heating ; strong KoH; sulphuric acid. 

RESULTS 

Macroscopic study- Morphology (Plate: 1) 

Leaves alternate, simple, symmetric, 20-22 cm 0.5-0.9 cm broad, 
ovate to elliptic leanier. The ventral side dark green and dorsal light-
green. The margin of the leaves is very dense with glandular brown 
colored teeth, almost touching the apex. Apex is round to mucronate, 
no odour and it has characteristic bitter taste. Stem green to brown, 
at maturity it appears brown, smooth surface with longitudinal rims 
and no odour, has a bitter taste. Root yellowish brown, with a 
smooth surface, about 15 cm in length without odour and taste. Fruit 
3.5-4.5 mm long, 2.5 mm olive brown to orange 0.6-1 mm long 
excrescences in 6 rows of 5 or 6 each, no odour and has a 
characteristic gelatinous, bitter taste. 

 

Table 1: Fluorescence Analysis 

Powder + Chemical  Day light 250-270nm 360-390nm 
L S F R L S F R L S F R 

Powder P.G P.G P.G P.G P.G P.G P.G P.G Br P.G P.G P.G 
50% H2SO4 D.G D.G D.G D.G D.G D.G D.G D.G Br Br Br Br 
Conc. Hcl G G G G D.G D.G D.G D.G Br Br Br Br 
50% Hcl G G G G D.G D.G D.G D.G Br Br Br Br 
50% HNO3 Br Br Br Br Br Br Br Br B.R B.R B.R B.R 
Ethanol G G G G L.Y L.Y L.Y L.Y Br Br Br Br 
NaOH+ H2O2 D.G D.G D.G D.G D.G D.G D.G D.G Br Br Br Br 
10% NaOH D.G D.G D.G D.G D.G D.G D.G D.G D.B D.B D.B D.B 
Conc. H2SO4 Br.G Br.G Br.G Br.G Br.G Br.G Br.G Br.G Br Br Br Br 
Conc.HNO3 B.R B.R B.R B.R Y Y Y Y B.R B.R B.R B.R 
5% FeCl2 B.G B.G B.G B.G D.G D.G D.G D.G D.B D.B D.B D.B 
5% KOH G G G G D.G D.G D.G D.G D.Br D.Br D.Br D.Br 
With Water P.G P.G P.G P.G P.G P.G P.G P.G Br Br Br Br 
Acetic Acid D.G D.G D.G D.G D.G D.G D.G D.G Br Br Br Br 
1N Hcl P.G P.G P.G P.G P.G P.G P.G P.G Br Br Br Br 
1N NaoH D.G D.G D.G D.G D.G D.Br D.Br D.G Br Br Br Br 

PG: Pale Green; Br: Brown; D.G: Dark Green; G: Green; B. R: Brick Red; L. Y: Light Yellow; D. Br: Dark Brown; Br. G: Brownish Green; B. G: Blackish 
Green; P.G: Pale Green. 

L: Leaf; S: Stem; F: Fruit; R: Root. 
 

Microscopic- Anatomical Studies (Plate: 2) 

Leaf with single layered epidermis on both surfaces, upper having 
cuticle. Mesophyll with palisade parenchyma as the major portion, 
than the spongy parenchyma. Vascular bundle in crescent shape at 
mid rib and possess xylem towards upper surface and phloem 
towards lower surface. Parenchyma is found in the middle. Stem 
epidermis with single layer and no trichomes. Cells appear almost 
rectangular with compact arrangement. Cortex is made up 

collenchyma. Stele contains sclerenchymatous cells in patches 
forming pericycle in outer part. Pith rays can be seen, separating the 
vascular bundles. Presence of sclerenchymatous patches in pericycle 
and with a large portion of pith. Root having uniseriate epidermis, 
absence of root hairs. Parenchymatous cortex with intercellular 
spaces. The secondary vascular tissue forms continuous cylinder and 
the primary xylem gets embedded in it. Primary phloem is in 
crushed condition. Medullary rays are traversed in the xylem and 
phloem through cambium, which is characteristic feature of the root. 
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Pith is completely absent. Fruit pericarp consists of uniseriate 
exocarp and multicellular appendages. The mesocarp consists of 
three tissue regions: the outer parenchymatous, the middle 
elongated and thin walled cells and inner with palisade like cells. 
The endocarp is similar to the middle mesocarp with 
sclerenchymatous cells. In the central region of the septum of 
carpophores occur ventral vascular bundles, parenchyma, and 
sclerenchyma. 

Fluorescence analysis (Table 1) 

The color of the leaf, stem, fruit and root extracts was observed both 
under ordinary and UV light. In organic solvents generally light green 
or pale green in day light; light green to dark green with UV light, but 

in inorganic solvents they were usually light green to dark green or 
pale green in day light, brown to dark brown and brick red in UV light. 

Physicochemical Analysis (Table 2) 

Total ash content of leaves, stem, root and fruit were found to be 
31%, 26.6%, 41.6%, and 46.8% respectively. Highest in fruit 
followed by root, leaves and stem. For leaf, stem, root and fruit, % 
water soluble ash 13%, 12%, 17.6% and 10.6, highest in root, lowest 
in fruit; acid soluble ash of Leaf, stem, root and fruit 8%, 0.6%, 8% 
and 22.2%, least in stem and highest in fruit. In leaf, stem, root and 
fruit, 1%, 2%, 4% and 1% sulphated ash highest in root. Moisture 
content of leaves, stem, root and fruit, were 2.4%, 0.9%, 1.1%, 0.7% 
respectively, high in leaves and least in fruits.  

 

Table 2: Physico Chemical Analysis (% w/w) 

S. No. Parameters Leaf Stem Fruit Root 
1 Total ash 31.0 26.6 46.8 41.6 
2 Acid insoluble ash 8.0 0.6 22.2 8.0 
3 Water insoluble ash 13.0 12.0 10.6 17.6 
4 Sulphated ash 1.0 2.0 1.0 4.0 
5 Moisture Content 2.4 0.9 0.7 1.1 

 

Table 3: Extractive Values (mg) 

S. No. Parameters Leaf Stem Fruit Root 
1 Aqueous 31.0 26.6 46.8 41.6 
2 Methanol 8.0 0.6 22.2 8.0 
3 Alcohol 13.0 12.0 10.6 17.6 
4 Ethyl acetate 1.0 2.0 1.0 4.0 
5 Chloroform 2.4 0.9 0.7 1.1 
6 Benzene 3.0 1.2 0.5 0.6 
7 Hexane 2.2 1.0 0.5 0.4 

 

Extractive values (Table 3) 

Extractive value in water was much different with crystalline 
reddish brown than methanol extract and other extracts as dark 
green. Root and Fruit consists of high quantities of extracts than the 
leaf and stem all aqueous extracts yielded highest quantities 
followed by methanol and alcohol extracts. 

Histochemistry (Table: 4) (Plate: 3-5) 

Lignins appeared red and localized in epidermis, cortex and 
vascular bundle of leaf; protoxylem, vascular bundle, cortex of 
stem; outer mesocarp, middle mesocarp of fruit; vascular bundle, 
cortex of root. Mucilage appeared pink and localized in 

hypodermis, vascular bundle of leaf; in cortex, phloem, pith of 
stem; in carpophores, inner mesocarp of fruit and in cortex, 
vascular bundle of root. Starch appeared blue; localized in 
endocarp, integument of fruit and phloem of root. Alkaloids, 
orange in color and localized in secondary xylem of the root. 
Tannins appear bluish black color and localized in vascular 
bundle, mesophyll and ground tissue of the leaf; in hypodermis, 
vascular bundle of stem; in outer mesocarp, middle mesocarp and 
exocarp of fruit. Tannins absent in root. Saponins appear light 
yellow and localized in upper and lower hypodermis of leaf, stem 
fruit and absent in root. Suberins appear in light brown and 
localized in cortex, phloem of stem; epidermis, cortex and outer 
phloem of the root and carpophore of the fruit. 

 

Table 4: Histochemistry 

Test for Reagent used Nature of 
change 

Leaf Stem Fruit Root 

Lignins Safranine (1%) 
safranine in 50% 
alcohol) 

Red Epidermis, cortex, 
vascular bundle 

Protoxylem, 
vascular bundle, 
cortex 

Outer mesocarp, 
middle mesocarp 

Vascular bundle, 
cortex 

Mucilage Ruthenium Red Pink Hypodermis, vascular 
bundle 

Cortex, phloem, 
pith 

Carpophore, Inner 
mesocarp 

Cortex, vascular 
bundle 

Starch Iodine - - - Endocarp and tegmen Compressed 
phloem, xylem 

Alkaloids Wagner’s Reagent Orange Upper and lower 
epidermis, 
collenchymas 

- - Xylem 

Tannins Dil.FeCl3 solution Bluish 
Black 

Vascular bundle, 
mesophyll, ground 
tissue 

Hypodermis 
vascular bundle 

Outer mesocarp, 
middle mesocarp and 
exocarp 

- 

Saponins Conc.H2So4 Light 
Yellow 

Upper and lower 
epidermis 

- - - 

Suberins KoH - - Cortex, phloem Carpophore Epidermis, cortex 
and outer phloem 
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Fig. 1: Morphology 

 

Fig. 2: Micrscopic- Anatomical studies 
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Fig. 3: Histological studies- leaf & stem 

 

 

Fig. 4: Histological studies- Root 



Yasodamma et al. 
Int J Pharm Pharm Sci, Vol 5, Issue 3, 833-839 

838 

 

Fig. 5: Histological studies- Fruit 

 

DISCUSSION AND CONCLUSION 

Macroscopic and microscopic studies, extractive values, 
physicochemical, fluorescence and histochemical studies were used 
for the characterization of botanical drug and are the preliminary 
steps for quality control of herbal drugs [15]. Studies on E. 
prostrata, E. hirta, E. splendens, Ricinus communis and Jatropa 
integearrima, were also evaluated phytochemically and 
pharmacognostically. [16]  

Ash value of medicinal plants reflects the carbonate, phosphate, 
oxides, silicate and silica. Moreover the total ash of a crude drug also 
reflects the care taken in drug preservation and the purity of crude 
and the prepared drug insoluble ash reflects the calcium oxalate 
content of the drug [13]. In the present investigation considerable 
amount of total ash was noticed in leaf, stem, fruit and root helps in 
quality check and in the biomass for any adulteration. The moisture 
content of the drug is not high in the leaves, stem, fruit, and root. 
Thus it discourages bacterial, fungal or yeast growth, as the general 
requirement for moisture content in crude drug is below 14%. 
Evaluation of moisture content of the drug is useful for detecting 
adulteration or improper handling of the drug. 

Biological activity of the crude drug is mainly due to the presence of 
active chemical constituents and the constituents may be soluble in 
different polar, semi polar and non-polar solvents [13]. Water and 
methanol showed highest extractive values and both are able to 
extract most of the phytoconstituents from all the five parts i.e., leaf, 
stem, fruit, and root. As the water decoction is usual method for 
most of the medicinal plant based preparations of drugs [17]. 
Extractive values are primarily useful for the determination of 
exhausted or adulterated drugs [18]. Fluorescence analysis is used 
to characterize the crude drug [19, 20]. Among employed chemicals, 
in organic solvents the powders of plant parts i.e. leaf, stem fruit and 

root which is an important character to a certain genuineness of the 
powdered drug in different formulations. All above pharmacognostic 
studies helps the crude drug adulteration to check in various 
formulations, and also for further drug designing methods in future 
studies. 
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