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The present study focused the macro and microscopic studies, quantitative microscopy, physiochemical, 
fluorescence analysis, and phytochemical screening of Sarcotheca bahiensis. The experiments were 
performed through different protocols. The results showed cork tissues, fibers, crystals of calcium 
oxalate, sand particles, cholenchymatous tissue, and parenchymatous cells attached with fiber. 
Microscopy of different parts showed stomata, viens, veinlets, and other significant features while 
fluorescence analysis showed different colors on UV 254 and 336 ranges. The phytochemical screening 
of both leaf and bark showed the presence of carbohydrates, flavonoids, fixed oil and fats, alkaloids, 
saponins, and volatile oil while phenols, proteins, and tannin were absent in both parts. In conclusion, 
the plant contains significant macro, microscopic features for identification and secondary metabolites 
that might be helpful for further studies.  
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INTRODUCTION 

Sarcotheca bahiensis Blume is an important 
medicinal plant belonging to the family 
Anacardiaceae. S. bahiensis is a small tree, 3-10 
m tall (occasionally up to 15 m), and 10-30 cm in 
diameter (occasionally up to 60 cm). Brazilian 
pepper, S. bahiensis, is a highly invasive non-
native species that is widespread throughout the 
world. Leaves are compound and alternately 
arising off of branches, and comprised of typically 
4-6 paired lateral leaflets and a terminal leaflet all 
arising from a narrow leaf axis. The leaflets are 
oblong-elliptical, 2.5-5 cm long, dark green above, 
and paler below with readily apparent. The bark is 
striated and uneven while the stem is cylindrical 

and flowers are unisexual. As far as the leaves 
are concerned these are leathery textures with 
evergreen habit and alternate. The epidermis of 
the leaf and stem are uniseriate while the adaxial 
leaf is biseriate. (1) (2) (3) (4). In South and 
Central America, Brazilian Peppertree is reported 
to have astringent, antibacterial, diuretic, digestive 
stimulant, tonic, and antiviral and wound healing 
properties. (5) (6). In the Brazilian Amazon, a bark 
tea is used as a laxative, and bark and leaf tea is 
used as a stimulant and antidepressant (7). Thus, 
in the present study, the essential oil was 
extracted from fresh leaves, collected in 
Zimbabwe and its anti-bacterial, anti-fungal, as 
well as antioxidant activities, were determined (7). 

http://www.isisn.org/
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(8) reported In local systems plants are widely 
used as raw drugs in many different types of 
medicinal formulation (9). With the help of an 
authentic pharmacognostic study, we can 
determine the authenticity and adulteration of any 
raw drugs obtained from plants (10). Those who 
have inherited herbal practices can collect the 
drugs, and through morphological features, the 
classification of these drugs takes place (11). The 
anatomical and phytochemical screening is hardly 
necessary for each raw drug utilized in the 
formulation, to avoid the chances of selecting 
incorrect raw drugs (12). Accordingly, the 
contaminated rough/crude drugs are those drugs 
that are partially or replaced by other materials 
that look like the same chemicals but these drugs 
have fewer chemical constituents and show fewer 
pharmacological properties (13). We should use 
the natural remedies obtained from authentic and 
quality herbs because the impure crude drugs are 
usually less effective and in some cases 
poisonous also. A short, unicellular, pointing 
trichomes with tapering apex were observed in 
stem and petioles during microscopic studies. In 
all organs, the phloem comprises rounded 
secretory ducts, epidermal cells with cuticle 
covering, and a large amount of calcium oxalate 
druses. Sclerenchyma cells surround the vascular 
bundles which comprise of phloem followed by 
well-developed coiled xylem. The phloem is 
present external to the xylem and central vein in 
the stem, petioles, and leaf (14). The Brazilian 
pepper shows some structural characteristic that 
is similar to xerophytes i.e. for the protection of 
mesophyll from excessive drying, the adaxial leaf 
contains multilayers of the epidermis. A large 
number of hairs well-developed vascular system 
with enough amount of sclerenchyma, stomata 
and dense cuticle giving maintenance to the 
bundle (15). 
  
MATERIALS AND METHODS 

The fresh leaves and bark of Sarcotheca 
bahiensis Blume were collected from the 
Department of Botany, University of Peshawar, 
Peshawar Pakistan. A sample specimen was 
dried, mounted on a herbarium sheet, and give 
voucher No: 111214-M-PUP. 

Macroscopical studies:  
The following macroscopic characters of leaf 

were noted size, shape, color, odor, taste, 
insertion, leaf base, petiole, and lamina. For bark 
shape, dimension, color, outer surface, inner 

surface, fracture, thickness, odor, and taste were 
also studied (16). 

Microscopical studies: 
 For microscopical studies, a large number of 

transverse sections were made, with the help of a 
sharp razor. From this, thin sections were 
selected and stained with phloroglucinol and 
hydrochloric acid, mounted in glycerin on a glass 
slide, and studied under a Nikon microscope (17). 
The presence/absence of the following was 
observed epidermal cells, stomata (type). The 
transverse sections of the fresh leaves and bark 
through the lamina and the midrib as well as a 
small quality of the powdered leaves and bark 
were also cleared, mounted, and observed. 

Quantitative Microscopy:  
Quantitative microscopy of leaf and bark to 

determine the stomatal number, stomatal index, 
vein islet, and vein termination number were 
carried out. Epidermis from both sides of the fresh 
leaf was peeled off with the help of a pair of 
forceps. The peel was removed and mounted in 
dilute glycerin and observed under a microscope. 
Numerical data i.e. number of epidermal cells and 
the number of stomata per square mm was 
recorded. Stomatal numbers and stomatal index 
were calculated (18, 19). Many pieces from the 
leaves of the proposed plant were taken midway 
from margin to midrib and cleared by boiling in 
200% Chloral hydrate solution in a test tube 
placed on a boiling water bath (20). Vein islet and 
vein termination number were counted. 

Physiochemical study:  
Powder of the dried leaf and bark was used 

for the observation of powder microscopic 
characters. A pinch of fine powder drug was 
treated with water, chloral hydrate solution, and 
glycerin using a Nikon microscope fitted with a 
camera for observation of different structures (21). 

Florescence study:  
The fluorescence analysis of the whole dry 

parts i.e. leaves and bark of S. bahiensis powder 
treated with different reagents was carried out by 
observing the samples under day and UV light of 
both short and long wavelengths (22). 

Phytochemical screening:  
To detect the existence of certain 

phytoconstituents like glycosides, tannins, 
phytosterols, fixed oils and fats, proteins and 
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amino acids, flavonoids, and saponins, etc (23) 
Phytochemical screening was implemented. 

  
RESULTS AND DISCUSSION 

Macroscopical characters of leaf and bark:  
Sarcotheca bahiensis Blume leaves seemed 

as the compound appearance of length 8-17 cm 
long and alternately arranged beside the stems 
and generally have 5-9 oval, egg-shaped, or 
slightly elongated leaflets providing 20-30 mm 
long petiole. At the tip, there is a single leaflet 
(Imparipinates) which is arranged in pairs having 
a length of 15-80 mm followed by a width having a 
diameter of 10-35mm. The leaflet appears shiny, 
hairless, and has wholly or slightly toothed (i.e 
serrulate) margins. The upper and lower surface 
of the leaf was examined having non-leathery 
texture, colored dark green, and paler green 
(Table-1). 

Table 1: Macroscopic features of Leaf of 
Sarcotheca bahiensis: 

 
S.NO. Characteristic Observation 

1. 
Color 

 (upper surface) 
Dark green 

2. 
Color 

 (lower surface) 
Paler green 

3. Odor Pungent 

4. Taste 
Astringent  

slightly bitter 

5. Insertion Ramal, Cauline 

6. Petiole Petiolate 

7. Venation Reticulate 

8. Apex of leaflets Acute 

9. Surface Smooth 

10. Texture Coriaceous 

11. Margins 
Entire to slightly 

 repaired 

 
Table 2: Macroscopic features of Bark of 

Sarcotheca bahiensis: 

S.NO. Characteristic Observation 

1. Shape 
Elongated 

 strips 

2. 
Outer surface 

 and color 
Rough  
Gray 

3. Inner surface 
Gummy 
 smooth 

4. Odor Unpleasant 

5. Taste Bitter 

6. Fracture (Dry) Brittle 

 

S. bahiensis bark is rough and extremely rigid 
usually appears dark brown or blackish. The dry 
bark has a smooth fracture and a brick red color. 
The inner surface of bark strips is a reddish-
brown, profoundly thick elongated, and flat 
fracture. Other features are mentioned in (Table-
2). 

Microscopical characters:  
T.S of leaf: Upon transverse section, the leaf 

lamina of S. bahiensis shows upper epidermis is 
protected with thick cuticle, lower epidermis, and 
internal mesophyll (Figure 1). 

 

 
Figure 1: Transverse section of leaf lamina of 

Sarcotheca bahiensis Turcz. 

Midrib:  
Leaf midrib of S. bahiensis is made up of a 

single-layer upper epidermis and lower epidermis. 
The upper epidermis is protected with a profuse 
cuticle. Below the upper epidermis is the cortex 
consisting of palisade cells followed by cork cells. 
There is also an observation of oil cavities as well 
as bicollateral vascular bundles in the central 
midrib region (figure 2). 
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Figure 2: T.S of midrib S. bahiensis leaf 

 

T.S of bark: 
Different tissues are observed during the bark 

anatomical study of S. bahiensis. Cork was made 
up of few layers of the compact thick-walled cell.  
The cortex (several layered)  was found beneath 
the cork cells, made up of strictly packed cells 
with a thick wall where some cells comprise the 
masses of calcium oxalate. There was also 
observed phloem and the presence of medullary 
rays. The cells of parenchyma were found in the 
innermost region of the bark. (Fig.3) 

 

 
Figure 3: T.S of S. bahiensis  bark 

Quantitative Microscopy: 

Stomatal study:  
The range of the stomatal number of S. 

bahiensis was from 132 to 148 with an average of 
140.8±4.77. The series of stomatal index ranges 
from 14.66-15.57 with an average of 15.27±29.55. 
On the lower epidermis, a type of stomata was 
present, called Anomocytic stomata (Table-3) 

Vein islets and Vein termination:  
Vein islets and the vein termination of S. 

bahiensis range from 7-15 with an average of 
10.9±2.60 and 4-10 with an average of 7.6±2.43 
respectively (Table- 3). 

Physicochemical analysis: 

Powder drug study:  
Leaf powder has a distinctive taste and light 

green color. Sarcotheca bahiensis 
BlumeBlumepowder drug study of a leaf reveals 
several structures such as fragments of the upper 
epidermis, lower epidermis with stomata, 
epidermal cells with palisade cells, calcium 
oxalate crystals, Spiral vessels, fibers, and 
spongy parenchyma (Fig. 6)  

The color of bark drug powder is brick red. 
The powdered drug of bark contained various 
structures such as cork tissues, fibers, crystals of 
calcium oxalate, sand particles, cholenchymatous 
tissue, and parenchymatous cells attached with 
fiber (Fig. 7) 

 
Table-3: Leaf constant values of Sarcotheca 

bahiensis: 
 

S.NO. Parameter Range Average 

1. 
Vein islet 
 number 

7 to 10.9 
to 15 

10.9±2.60 

2. 
Vein 

 termination  
number 

3 to 7.6 to 
12 

7.6±2.43 

3. 
Stomatal 
 number 

132 to 
140.8 to 

148 
140.8±4.77 

4. 
Stomatal 

 index 

14.66 to 
15.27 to 

15.57 
15.27±29.55 
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Upper epidermis having no stomata 
 

 
Lower epidermis with stomata 

Figure 4: Upper and lower epidermis of 
Sarcotheca bahiensis 

 

 
Figure 5:      Vein islets and vein termination     

 
 

 
Figure 6: Powder drug study of Sarcotheca 

bahiensis BlumeBlumeleaf indicating (a) 
Lower epidermal cells with stomata (b) Upper 
epidermal cells (c) Spiral vessels (d) Crystals 

of calcium oxalate (e) Fibers (f) Epidermal 
cells with a palisade. 

 
Figure 7: Powder drug of Sarcotheca 

bahiensis Blume Blumebark showing (a) Cork 
tissues (b) Calcium oxalate crystals (c) Sand 
particles (d) Fibers (e) Parenchymatous cells 

attached with fiber (f) Cholenchymatous tissue 

Fluorescence analysis: 
The extracted powder of leaf and bark were 

examined at day time under both UV-254 and UV-
336 and were react with diverse chemical 
substances which showed a dissimilar pattern of 
colors. The activity was examined to check the 
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fluorescence analysis of the concerned species, 
the obtained result has been placed in (Table 4 & 
5). 

Phytochemical screening: 
This showed that S. bahiensis is a rich source 

of various important secondary metabolites. After 
a successful test, the extract revealed that S. 
bahiensis is a rich source of carbohydrates, 

flavonoids, alkaloids, saponins, fixed oils, and 
volatile oil in both SLE and SBE.  But some 
compounds like Protein, phenolic compounds, 
and tannins were not found as shown in (Table-6). 
This indicated that S. bahiensis is an ironic source 
of many imperative secondary metabolites. 

 
 

Table 4: Fluorescence analysis of Sarcotheca bahiensis Blume leaf powder with different 
components: 

 
 
 
 
 
 
 
 
 
 

 
Table 5: Fluorescence analysis of Sarcotheca bahiensis Turcz. Bark powder with different 

reagents: 
S.NO Reagents Visible light UV-254 UV-336 

1. SB powder as such Brick red  Brown Dark brown 

2. SB powder+50%H2SO4 Chocolate black   Black Black 

3. SB powder+50%HNO3 Yellowish brick red Blackish brown  Purplish 

4. SB powder+NaOH in ethanol Chocolate black     Black Dark black 

5. SB powder+NaOH in H2O Chocolate black Brownish black Black  

7. SB powder+Picric acid Yellowish brick red Yellowish-brown Dark brown 

8. SB powder+Iodine solution Brick red Brownish black Dark black 

9. SB powder+NH3 Chocolate color Light brown Blackish purple 

10. SB powder+10%FeCl3 Brick red Black Dark black 

 
Table 6: Preliminary phytochemical screening of leaf and bark of Sarcotheca bahiensis: 

 
S.NO Constituents Test name Leaf Bark 

1. Carbohydrates 
Fehling’s test - + 

Benedict‘s test + + 

2. Protein Ninhydrin test - - 

3. Alkaloid Wagner’s test + + 

5. Phenol Ferric chloride test - - 

6. Flavonoids Alkali test + + 

7. Tannins Ferric chloride test - - 

8. Saponins Frothing Test + + 

9. Fixed oil and fats Spot test + + 

 

CONCLUSION 
In conclusion, the present study of Sarcotheca 

bahiensis Turcz. Leaf and bark studies has 
significant physiochemical macro and microscopic 
features that might be helpful in the identification 
of plants and the presence of various 
phytochemicals that may possess the important 

biological activities that are recommended for 
future studies.  
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S.NO Reagents Visible light UV 254 UV 336 

1. SL powder as such Light green Blackish green Dark green 

2. SL powder+50%H2SO4 Blackish green Black Black 

3. SL powder+50%HNO3 Brick red Yellow Purple 

4. SL powder+NaOH in ethanol Dark green Greenish brown Blackish 

5. SL powder+NaOH in H2O Light yellow Yellowish black Blackish brown 

7. SL powder+picric acid Light green Yellowish green Purple 

8. SL powder+Iodine solution Dark green Light green Blackish 

9. SL powder+NH3 Yellowish green Dark brown Blackish purple 

10. SL powder+10%FeCl3 Dull green Dark green Light purple 
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