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INTRODUCTION
Schinus terebinthifolius popularly known as the Brazilian pepper 
tree has been useful in the field of herbal medicine. The phyto-
chemical study of the plant has resulted in the isolation of ter-
penes, monoterpenes, sesquiterpenes and flavonoids (Table 1). 
In this study we have focused on the antifungal properties that 
are exerted by Schinus terebinthifolius (da Silva Nascimento M, et 
al., 2023; Marangoni JA, et al., 2023). In a previous study where 
the antifungal properties of essential oil made by Schinus tereb-
inthifolius were observed and it has been reported that the pres-
ence of o-cymene and limonene have been shown to have strong 
anti-fungal properties. It has been suggested that the phytocon-
stituents present in the plant species are likely to disrupt the per-
meability barrier of cell membrane of the fungi which eventually 
disrupts the respiration of the cell leading to its death. The plant 
species has also been shown to have astringent, anti-bacterial, di-
uretic, anti-viral and wound healing properties (Almeida-Silva F, 
et al., 2022; de Oliveira DM, et al., 2021; Rosas EC, et al., 2019). 

Table 1: Phytochemical screening of herbal plant

Phytoconstituents Brazilian pepper tree
Glycosides 

Phenolic compounds 

Carotenoids 

Flavonoids 

Alkaloids 

Steroids 

Terpenoids 

Saponins 

Tannins 

MATERIALS AND METHODS
Plant profile
Schinus terebinthifolius, also called the Brazilian pepper tree, be-
longs to the Anacardiaceae family. It can be used to tighten pores, 
kill bacteria, viruses, aid digestion and can be used as a stimulant, 

diuretic, wound healer and antifungal (Corrêa FR, et al., 2017; 
Silva MM, et al., 2017; Uliana MP, et al., 2016; Rosas EC, et al., 
2015; Fedel-Miyasato LE, et al., 2014).

Preparation of extracts
Both the fruit and leaf extracts were prepared by maceration and 
Soxhlet apparatus technique.
Maceration: Brazilian pepper tree extract was collected by the 
maceration process. The freshly collected fruits and leaves were 
dried at room temperature and these were ground separately. 3 
g of Brazilian pepper tree powder was dissolved in 50 ml of ethyl 
acetate. The preparation was left undisturbed for 72 hours and the 
mixture was filtered by Whatman filter paper, grade 40. 30 ml of 
leaf extract and 40 ml of fruit extract was reported (Figures 1A and 
1B) (Nickerson K and Flory SL, 2015; Estevão LR, et al., 2013).

Figure 1: Extract by maceration, (A): Leaf and (B): Fruit

                  A                                            B

Soxhlet extraction: Leaves and fruit of Brazilian pepper tree were 
dried and powered. 10 g of the powered drug form was placed in 
a thimble. Soxhlet extractor was placed onto a flask containing 
the extraction solvent (250 ml of ethyl acetate); Soxhlet apparat-
us was equipped with a condenser. The solvent in round bottom 
flask was heated to reflux (Figures 2A-2C). The evaporated solvent 
vapors pass through the side tube of the extractor and condensed 
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Table 2: Preparation of base gel

Ingredients Quantity required
Carbopol 934 1.5 g

Disodium edetate 0.5 g
Triethanolamine 2.5 ml
Propylene glycol 5 ml
Methyl paraben 0.05 g
Propyl paraben 0.05 g
Distilled water Quantity sufficient

Table 3:  pH of different formulations of Brazilian pepper tree

Extract type Gel type Formulation 
(g)

Extract 
quantity (ml)

pH

Brazilian pepper 
tree leaf extract 

maceration

Carbopol 
gel 

F1 (1.5 g) 5 7.4
F2 (2 g) 10 7.3

Xanthum 
gum gel 

F1 (1.5 g) 5 6.7
F2 (2 g) 10 6

Brazilian pepper 
tree fruit extract 

maceration

Carbopol F1 (1.5 g) 5 7.4
F2 (2 g) 10 7.1

Xanthum 
gum gel 

F1 (1.5 g) 5 6.8
F2 (2 g) 10 7

Brazilian pepper 
tree leaf Soxhlet 

extraction

Carbopol 
gel 

F1 (1.5 g) 5 7.9
F2 (2 g) 10 7.6

Xanthum 
gum gel 

F1 (1.5 g) 5 6.7
F2 (2 g) 10 7.2

Brazilian pepper 
tree fruit Soxhlet 

extraction

Carbopol 
gel 

F1 (1.5 g) 5 7.2
F2 (2 g) 10 6.6

Xanthum 
gum gel 

F1 (1.5 g) 5 6.9
F2 (2 g) 10 7

Xanthum gel: Xanthum gum is dispersed in 50 ml of distilled water in a 
beaker. The beaker was kept aside for 30 minutes until the xanthum gum 
swells up and then stirred by mechanical stirrer at 1200 revolutions per 
minute (rpm) for 30 minutes. Propylene glycol, methyl and propyl para-
ben were taken in another beaker and were stirred properly. With constant 
stirring, the herbal extract was added to the above prepared gel (Figures 
4A and 4B).

Figure 4: (A): Xanthum gum gel and (B): Zone of inhibition of xan-
thum gum with Brazilian pepper leaf and fruit extracts (maceration 
and Soxhlet extraction)

                   A                                                                             B                                                                                                                                 

in the condenser, which was fitted at the top of the extractor and drips into 
the body of the extractor as pure menstruum. The condensed hot solvent 
runs into the thimble and soaks the material and extracts the constituents. 
When the Soxhlet chamber holding the thimble becomes full, the cham-
ber is emptied by siphon and the solvent runs back down the distillation 
flask. This cycle is allowed to repeat many times over hours or days. During 
each cycle, a portion of the compound dissolves in the solvent. After many 
cycles (6 hours) the desired extract was obtained.

Figure 2: (A): Soxhlet apparatus; (B): Leaf extract by Soxhlet ex-
traction and (C): Fruit extract by Soxhlet extraction

                     A                                              B                                        C

RESULTS AND DISCUSSION
Evaluation and phytochemical screening of extracts
All the extracts were analyzed for their phytoconstituents, such as sapon-
ins, alkaloids, tannins, phenolic compounds, flavonoids, polyphenols and 
carotenoids (Alves LA, et al., 2013; Gomes FS, et al., 2013; Overholt WA, 
2012).

Preparation of base gel
Carbopol gel preparation: Carbopol 934, triethanloamine, propylene 
glycol, disodium edetate, methyl paraben and propyl paraben were used 
to make the gel preparation. 1.5 g of carbapol 934 was dissolved slowly 
with stirring in 60 ml of distilled water for 1 hour to avoid agglomeration 
(Figures 3A, 3B and Table 2). Then 0.5 g of di-sodium edetate and 2.5 ml of 
triethanolamine were dissolved in 10 ml of distilled water separately and 
stirred for 10 minutes. 5 ml of propylene glycol was mixed in 12 ml of 
distilled water, by stirring for 10 minutes. Di-sodium edetate and triethan-
olamine were added to the carbopol solution and the pH was adjusted to 
7.5 by stirring the solution for 10 minutes (Table 3). Then propylene glycol 
solution was added by stirring for 10 minutes, until a clear, consistent base 
gel was obtained.

Figure 3: (A): Carbopol gel and (B): Zone of inhibition of carbopol 
gel 934 with Brazilian pepper leaf and fruit extracts (maceration 
and Soxhlet extraction)

                   A                                                                             B                                                                                                                                 
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Determination of the zone of inhibition:
Procedure: The zone of inhibition must be carried out in laminar air flow 
to prevent contamination and for better bacterial growth (Figure 6). The 
agar media was cooled and the Candida albicans was added to the conical 
flask. The agar media was allowed to solidify and after solidification, holes 
were made with a borer. Once the wells were formed, wells were marked 
properly and the extracts were pipetted into the wells. Petri dishes were 
kept in an incubator for 48 hours to avoid microbial growth and prevent 
contamination (Figures 7 and 8).

Figure 6: Laminar air flow

Figure 7: Zone of inhibition of by carbopol gel

Figure 8: Zone of inhibition by xanthum gum gel
Consistency and viscosity: The polyherbal gel had very smooth con-
sistency and texture, while the viscosity was performed using the Brook-
field viscometer, spindle No: 62, at 12 rpm, and 2500 cP (centipoise) (Fig-
ure 9).

Evaluation parameters of antifungal herbal gel
Various tests have been performed on herbal gel, which included color, 
pH, washability, zone of inhibition, consistency and viscosity.
Color: The color of Brazilian pepper leaf gel was light moss green color 
while the fruit gel was dark moss green color (Geiger JH, et al., 2011; Jo-
hann S, et al., 2010; El-Massry KF, et al., 2009; Lima LB, et al., 2009; Mc Kay 
F, et al., 2009; Cavalher-Machado SC, et al., 2008).
pH: 1 gm of gel was dissolved in 100 ml of distilled water and was meas-
ured by pH meter (Figure 5).

Figure 5: Results of pH readings
Washability: The prepared herbal gels are much easier to wash away from 
the skin surface.
Zone of inhibition: The effect of herbal gel was studied on Candida albi-
cans by disc plate method (Table 4). Disc plate method utilized different 
concentrations of antibiotics which are put into cups, wells or paper discs 
and are placed on top of or punched into agar plates that already have the 
test bacterial strain on them.

Table 4: Antifungal property of herbal formulation

Gels Candida albicans
Carbopol gel

CFM-F2 20.5 mm
CLS-F1 15 mm
CLS-F2 13.5 mm

Xanthum gum gel
XFM-F1 16 mm
XLS-F1 11.5 mm
XLS-F2 12.5 mm

Procedure: All the ingredients were weighted using weighing balance. 
They were gently heated with continuous stirring, till the peptone and 
glucose is completely dissolved. The mixture should not be heated above 
115°C of temperature and was sterilized at 121°C by autoclave for 15 min-
utes. Then the mixture was transferred to a suitable container and was 
labelled properly with tight cap. Then, antifungal activity was studied and 
inoculum was prepared by suspending 24 hours fresh culture of bacteria 
(Candida albicans) in 25 ml of sterile water (Table 5).

Table 5: Preparation of culture media

Composition Working formula
Glucose 6 g
Peptone 3 g

Agar 4.5 g
Distilled water 300 ml
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Figure 9: Brookfield viscometer

CONCLUSION
In present paper, we summarized various formulated antifungal gel with 
Schinus teribinthifolius carbopol 934 as gelling agent and xanthum gum gel 
for topical administratiom. As per the reports of maceration and Soxh-
let apparatus, carbopol 934 gel with maceration technique reported better 
antifungal activity. So, various antifungal gels can be formulated for bet-
ter safety, efficacy and patient compliance in the future. Various research 
works on herbal formulations with less side effects and contraindications 
would be formulated, for topical administration gel is the good choice to 
deliver the drug through skin providing excellent results.
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