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Pharmacotechnical and biological characterization of a cream formulation based on aqueous
extract of the trunk bark of Parkia biglobosa Jacq. (Fabaceae-Mimosoideae) intended for the
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Abstract:

Parkia biglobosa is a plant widely used in traditional medicine to treat pathologies with an inflammatory component. This study
aimed to formulate, characterize, and determine the efficacy of a cream based on an aqueous extract of Parkia biglobosa trunk bark.
Different proportions of extract were used in the formulations to identify the most effective formulation and also the impact of the
extract on the preparations. Shea butter was used in the fat phase and Tween 60 / Span 60 was used as a surfactant. Direct
emulsification is the technique used to prepare O/W emulsions. The creams obtained were subjected to quality control tests
(macroscopic characteristics, pH, viscosity, microscopy) and efficacy tests. The tracer was detected by thin-layer chromatography.
The creams were homogeneous and brown. The pH of the preparations containing the extract varied between 7.02 and 7.2. Viscosity
was a function of the proportion of extract in the preparations. The 3% cream therefore had the highest viscosity at 29.414 mPas.
Microscopy revealed the particle size of the preparation. Research into the tracer revealed the presence of flavonoids. The
antioxidant activity by inhibiting the ABTS radical and lipid peroxidation enabled the anti-inflammatory mechanism of action of the
cream based on Parkia biglobosa trunk bark to be identified. Cream made from Parkia biglobosa trunk bark powder could be an
alternative to the suppository form.

Keywords: Pharmacotechnical, Antioxidant activity, Cream, Parkia biglobosa, Inflammations.

Caractérisation pharmacotechnique et biologique d'une formulation de créeme a base d'extrait
aqueux d'écorce de tronc de Parkia biglobosa Jacq. (Fabaceae-Mimosoideae) destinée au
traitement de I'inflammation

Résumé :

Parkia biglobosa est une plante largement utilisée en médecine traditionnelle pour traiter les pathologies a composante
inflammatoire. Cette étude visait a formuler, caractériser et déterminer l'efficacité d'une créeme a base d'un extrait aqueux d'écorce
de tronc de Parkia biglobosa. Différentes proportions d'extrait ont été utilisées dans les formulations afin d'identifier la formule la
plus efficace et d'évaluer I'impact de I'extrait sur les préparations. Le beurre de karité a été utilisé en phase grasse et le Tween 60 /
Span 60 comme tensioactif. L'émulsification directe est la technique utilisée pour préparer les émulsions H/E. Les créemes obtenues
ont été soumises a des tests de contrdle qualité (caractéristiques macroscopiques, pH, viscosité, microscopie) et a des tests
d'efficacité. Le traceur a été détecté par chromatographie sur couche mince. Les crémes étaient homogenes et brunes. Le pH des
préparations contenant 1'extrait variait entre 7,02 et 7,2. La viscosité était fonction de la proportion d'extrait dans les préparations.
La créeme a 3 % présentait donc la viscosité la plus élevée, soit 29,414 mPas. La microscopie a révélé la granulométrie de la
préparation. L'analyse du traceur a révélé la présence de flavonoides. L'activité antioxydante par inhibition du radical ABTS et de la
peroxydation lipidique a permis d'identifier le mécanisme d'action anti-inflammatoire de la creme a base d'écorce de tronc de Parkia
biglobosa. La créme a base de poudre d'écorce de tronc de Parkia biglobosa pourrait constituer une alternative a la forme
suppositoire.

Mots-clés : Pharmacotechnique, Activité antioxydante, Créme, Parkia biglobosa, Inflammations.

Introduction

Parkia biglobosa is a plant widely used in Africa ~ The pulp of P. biglobosa is a source of food
for its many nutritional (Termote et al., 2022) and (Burlando, et al., 2019) for local populations,
therapeutic (Houndonougbo et al, 2020;  especially during the lean season, and the seeds
Airaodion et al, 2020) properties. From the  of néré are generally fermented to produce a
Fabaceae-Misosoideae family, commonly known  condiment commonly known as soumbala (Cisse
as Néré, P. biglobosa is a species from the et al, 2023). In addition to its nutritional
Sudanian and Sudano-Guinean savannas, properties, P.biglobosa is used in traditional
widespread in fields and fallow land, and found medicine to treat several illnesses (Saleh et al.,
in around twenty countries (Fafunké et al., 2016). 2021 ; Kandeda et al., 2022 ; Adewale et al., 2011).

(*) Correspondance : ATCHADE B.C. ; e-mail : constantinatchade@yahoo.fr ; tél. : (+226) 63590115.
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These include diseases with an inflammatory
component. Inflammation is associated with the
production of free radicals. Free radicals can
maintain the inflammatory state, leading to
chronicity. In this sense, medicinal plants benefit
human health by preventing chronic
inflammation. This effect is possible because of
their ~content of secondary metabolites
(Kagambega et al, 2022). Polyphenols are
thought to have anti-inflammatory, antioxidant,
immunomodulatory, and analgesic properties
(Lipinski et al., 2017).

Among the plants most commonly used in
traditional medicine to treat diseases with an

1. Material et methods

1.1. Material

The plant material, consisting of trunk bark of
Parkia biglobosa (Jacq) Benth, was collected in
May 2020 in Bobo-Dioulasso, Burkina Faso. One
specimen was identified as number 8757 in the
National Herbarium of Burkina Faso (HNBU) of
the National Center for Scientific Research and
Technology (CNRST). The bark was ground and
the powder stored in a sealed plastic bag.

The aqueous extract of Parkia biglobosa, which
constitutes the active ingredient of the
formulation, was obtained after reflux decoction
for 20 minutes of 20 g of powder dispersed in
500 mL of distilled water.
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inflammatory component, Parkia biglobosa Jacg, in
the form of trunk bark, was cited (Kagambega et
al., 2022). Previous studies have demonstrated
the general and local anti-inflammatory,
analgesic, and antioxidant activity of the aqueous
extract of Parkia biglobosa trunk bark (Ouedraogo
et al.,, 2020). A suppository formulation has been
developed (Atchadé et al, 2024) to to treat
hemorrhoidal crisis. To propose an alternative
galenic form to the suppository form, we set
ourselves the target of producing
pharmaceutical-quality emulsions that would be
effective in the treatment of diseases with an
inflammation component.

The resulting decoction was freeze-dried using
an Alphal-4 LSC basic freeze-dryer. The
characterization of the extract was carried out in
a previous study (Atchadé et al., 2024).
1.2. Methodology

o Cream formulation and preparation
A formulation was developed with a variation in
the extract proportion from 0.25 to 3 %. A blank
formulation without extract was developed as a
control. The formulation is composed of two
phases, one hydrophilic and the other lipophilic.
To facilitate mixing of the phases, a pair of
surfactants was used (Le Hir et al., 2009). The
composition of the creams is presented in Table I.

Table I: Formulation of cream based on Parkia biglobosa extract

Denomination F1 F2 F3 F4
P.biglobosa aqueous extract (%) 0.25 0.5 1 3
Shea butter (%) 25 25 25 25
Cetyl Alcohol (%) 4 4 4 4
Span®60 (%) 2.38 2.38 2.38 2.38
Tween®60 (%) 3.12 3.12 3.12 3.12
Aqua conservans ad (g) 100 100 100 100

F: Formulation

The direct hot emulsification method was used to
prepare the cream (Le Hir et al., 2009).

Two methods of incorporating the extract were
used. The first involved mixing the extract with
the aqueous phase (Process 1) and the second
involved adding the extract at the end of
emulsification (Process 2).

The aqueous phase consisted of Aqua
Conservans and Tween®60, and the oily phase of
Shea Butter consisted of Span®60. Both phases
were heated in a water bath to 75 °C. When both
phases reached a temperature of approximately
70°C, emulsification was performed using an
IKA propeller stirrer.
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The oily phase was added dropwise while
stirring vigorously. After adding the internal
phase, the preparation was removed from the
water bath to cool while stirring continuously.
The creams were packaged in 100 g aluminium
tubes at a temperature of 25 °C.

e Pharmacotechnical quality of preparations
A pharmaceutical control was carried out on the
preparations  obtained according to the
requirements of the European Pharmacopoeia
10th Ed (EDQM, 2019). The tests carried out
were:

- Macroscopic and sensory analysis
The characteristics assessed were: appearance,
colour, odour, consistency, ease of spreading and



the presence or absence of a sticky effect after
application.
- pH measurement
The pH was determined using the ebro* PHT 810
pH meter at Day 0. The pH meter electrode was
immersed directly into the homogenised
preparation. The test was carried out in triplicate.
The mean (m) and standard deviation (o) were
calculated (m to, n=3).
- Viscosity measurement
Viscosity was measured at 25°C using a
Brookfield LVDV rotary viscometer with coaxial
cylinders and its R3 mobile arm, to which a
small-volume adapter (external cylinder) was
fitted. The viscosity of the cream was measured
at moving arm rotation speeds ranging from 0.3
to 100 rotations per minute (rpm). Shear rates D
(s-1) were obtained by multiplying the rotational
speed read of the instrument (in rpm) by 1.32.
- Microscopic appearance
The purpose of the microscopic examination of
the creams was to check the homogeneity of the
dispersed droplets. A Karl Zeiss microscope with
a 10x magnification eyepiece was used. The
eyepiece was fitted with a graduated micrometer
scale. The observation was carried out on
samples of cream (previously diluted 1:10 with
distilled water) spread out in a thin layer
between the slide and coverslip. During reading,
the size range was divided into 4 particle classes:
0-5 um; 5-10 um; 10-15 pm; 15-25um.
e Phytochemical characterization
antioxidant activity
- Identification of flavonoids by Thin Layer
Chromatography (TLC)
The method described by (Wagner et al., 1996)
was used, and a volume of 5 pL of the methanolic
solution and the extract at a concentration of 4
mg/mL was deposited on a thin-layer silica gel
stationary phase (Silica G-60; r254; 10 cm x 5 cmy
rigid aluminium support). The chromatography
plates were eluted over a path of 8 cm in a glass
tank containing the ethyl acetate-methanol-water
(9-1-1) solvent system (Mamyrbekova-bekro et
al., 2013).
After elution, the chromatoplates were removed
and dried at room temperature (25 °C) and then
in a ventilated oven (40 °C) for 5 min. The dried
chromatoplates were developed with Neu's
reagent and then observed under UV light at 365
nm.
- Dosage of flavonoids
Flavonoids were determined using the method of
(Kumaran et al, 2007), adapted by (Abdel-
Hameed, 2009). Two (2) mL of samples (extract
and cream) with a concentration of 1 mg/mL in
methanol were mixed with 2 mL of aluminium

and

Atchade B.C. et al ., Revue RAMReS - Série Pharm. Méd. Trad. Afr., 2025 ; 24(1) : 73-84.

75

ISSN 2630-1296

trichloride (AICl3 2%) in methanol. After 40 min
incubation, absorbance was measured at 415 nm.
The white control tube consisted of 2 mL of
methanol. The quantity of flavonoids, expressed
as quercetin equivalent (QE).

o Antioxidant activity of formulations
Antioxidant activity by inhibition of the 2,2'-
azino-bis(3-ethylbenzthiazoline-6-sulfonic  acid
(ABTS) radical and lipid peroxidation (LPO)
were used to assess the biological activity of the
extract and cream.

- Antioxidant activity by reduction of the
2,2'-azino-bis(3-ethylbenzthiazoline-6-
sulfonic acid

The method used is that described by (Arts et al.,
2004). The concentration of the extracts used was
1mg/mL and that of the creams 10 mg/mL. This
test is based on the oxidation-reduction
mechanism of ABTS (ammonium salt of 2,2'-
azino-bis(3-ethylbenzthiazoline-6-sulfonic acid).
The ABTS salt loses an electron to form a radical
cation (ABTS*) in the presence of a free-radical
scavenger. This reduction of ABTS** results in a
green discoloration of the solution.

96-well microplates were used. Trolox was used
as the reference substance. Each well for each
concentration was filled and placed on a 96-well
microplate with 200 pL of ABTS solution mixed
with 20 pL of samples or reference. The whole
was incubated for 30 minutes at 25°C and the
absorbances were read at 415 nm and the 50%
inhibitory concentration was determined.

- Antioxidant activity by inhibition of lipid
peroxidation

The principle consists of inducing lipid
peroxidation of rat liver homogenate in vitro with
a mixture of ferric bichloride (FeCl,) and
hydrogen peroxide (H20,). Peroxidation is
inhibited in the presence of a substance with
inhibitory activity. The method of (Ohkawa et al.,
1979) modified by (Sombie et al., 2011) with a few
modifications was used. 0.2 mL of the samples
(concentration 1.5 mg/mL for the extract and
10mg/mL for the cream) was mixed with 1 mL of
1% Wistar rat liver homogenate, then 50 pL of
FeClz (0.5 mM) and 50 pL of H2O: (0.5 mM) were
added. The mixture was incubated at 37°C for 60
minutes, then 1 mL of trichloroacetic acid (15 %)
and 1 mL of 2-thiobarbituric acid (0.67%) was
added and the mixture was heated in boiling
water for 15 minutes. The absorbance was read at
532 nm and Trolox was used as the reference
product. The percentage inhibition was
determined.

e Statistical analysis
Data analysis of the tablet test results was
performed with GraphPad Prism software
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version 10.3.1 using a One-way ANOVA test at a
95 % confidence level. The physicochemical and
pharmacotechnical characteristics were

2. Result

o Quality control of Parkia biglobosa extract
The characteristics of Parkia biglobosa extract are
given in the table II below.
The extract powder was brown in colour,
odourless, with a fine texture and an astringent
taste. It had a moisture content of 4.67 %, a pH of
7.17 and a particle size that reflected its texture,
with very fine particles.
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interpreted according to the
Pharmacopoeia 10t Ed requirements.

European

o Assessing the quality of creams
To reassure ourselves of the quality of the creams
prepared and therefore check compliance with
the European pharmacopoeia, pharmacotechnical
tests were carried out. The table III below
summarises the various results obtained.

Table II: Macroscopic and organoleptic characteristics of the extract

Organoleptic characteristics RMC (%) pH Particle size
Colour Brown
Extract Odour Cha?acteristic of shea butter 467 717 100 um
Taste Astringent
Texture Fine
Table III: Physico-chemical characteristics of creams
Preparation
Physico-chemical parameters CPB 0.25% CPB 0.5% CPB1% CPB 3%
Appearance Homogenous Homogenous Homogenous Homogenous
. Consistency Semi-solid Semi-solid Semi-solid Semi-solid
Macroscopic
characteristics Colour Brown Brown Brown Brown
Odour Shea butter Shea butter Shea butter Shea butter
Physical stability No phase separation
pH (J0) (m * g, n=3) 7.03 £0.3** 7.01 £0.04** 7.18 +£0.58** 7.2+0.2%*
Viscosity (m £ 0, n=3) 21227 £21624* 24221 +1157** 29390 + 4287* 29414 + 2041***
aisle in mPas at 0.3rpm(J2)
Average diameter (um) of dropletsin 5 5, ( 7. 489£048™ 42607 5.01 £ 0,240

creams (n=3)

ns: not significant ; *n = 3; ***P < 0.05 Vs Blank: (ANOVA analysis)

0

Figure 1: Creams from aqueous extracts of the trunk bark of Parkia biglobosa

The pharmacotechnical tests carried out to
control the quality of the creams focus mainly on
macroscopic  characteristics, pH, physical
stability, viscosity and microscopy. The neutral
cream containing no extract was used as a control
to determine the impact of the extract on the
quality parameters of the creams. The results
showed that the creams were brown with an

odour characteristic of shea butter. The creams
had a semi-solid consistency with a
homogeneous appearance for creams made using
process 1 and a heterogeneous appearance for
creams made using process 2. No phase
separation was observed.

The pH of the extract-based creams varied
between 7.01 and 7.2, with a significant
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difference between the neutral cream and the
creams containing the extracts.

Viscosity varied between 18250 and 29414 mPas.
The viscosity of the creams increased with the
proportion of extract in the preparation. Viscosity
was measured at 25°C using a rotary cylinder
viscometer and its R3 mobile arm (internal
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cylinder). The viscosities of the creams were
measured at mobile arm rotation speeds ranging
from 0.3 to 100 rotations per minute (rpm). The
rheogram (a graphical representation of the
viscosity as a function of the shear rate of the
creams) was established and the rheological
profile was determined.

neutral cream
cream 0.25%
cream 0.5%
cream 1%
cream 3%

boted

shear rate

Figure 2: Flow rheograms of creams at D2 at 25 °C with the R3 mobile arm

Figure 3: Light microscopy images of the creams
a. Shea butter-based cream containing Parkia biglobosa extract 0.25% ; b. Shea butter-based
cream containing Parkia biglobosa extract 0.5 ; c. Shea butter-based cream containing Parkia
biglobosa extract 1% ; d. Shea butter-based cream containing Parkia biglobosa extract 3%.

The various images in the figure show that the oil
droplets are spherical. Furthermore, the
incorporation of Parkia biglobosa extract does not
lead to any variation in the morphological
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distribution of the oil droplets. The particles in
the creams are homogeneous, with a
predominance of 0-5pm particles.

Co0,25
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Particle size

CN: Neutral cream; C0.25: Cream 0.25 %; C0.5: Cream 0.5 %; C1: Cream 1 %; C3: Cream 3 %.
Figure 4: Particle size distribution of the different batches of cream
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o Tracer identification and assay

Identification by Identification by the layer thin-
layer chromatography method revealed the
presence of flavonoids in the cream and extract.
The table shows the results of the layer thin-layer
chromatography of the Parkia biglobosa extract
and the preparations revealed by the NEU
reagent (Table V).

Phytochemical screening revealed traces of
flavonoids in the cream and a clear presence in
the extract. A quantitative study was carried out
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to determine the content in the creams and
extracts (Table VI).

The dosage of the creams shows that the
flavonoid content is proportional to the extracted
content. The 3% cream therefore has a
significantly higher flavonoid content of 0.868
ng/mg EQ. The extract has a significantly higher
flavonoid content than the creams.

e Biological activity of the formulations

The results of the antioxidant activity of the
extracts are shown in the table VII below:

Table V: Phytochemical screening by TLC of the preparations produced

Extract Cream (Emulsion)
Flavonoids + +
Solvent system Ethyl acetate - Methanol - Water(9 -1 -1)
+ : Presence

Table VI : Flavonoid assays *n = 3; ***P < 0.05 Vs Extract (ANOVA analysis)

Extract concentration / Formulation

Extract concentration / Formulation (ug/mg EQ)

0.25 % cream
0.5 % cream
1 % cream

3 % Cream
Extract

0.0724 + 0.0017***
0.144 £ 0.02%**
0.289 £ 0.01***
0.868 + 0.012***
28.96 £ 0.50

Table VII : Antioxidant activity of the preparations *n = 3; ***P < 0.05 Vs Trolox; ### P <0.05 Vs

zileuton: (ANOVA analysis)

ABTS LPO
Extract / Cream

ICs (ng/mL) % inhibition
Extract 2.33 £0.0018 ns 42.41+0.19™
0.25% cream Id 23.10+4.70%**
0.5% cream Id 25.05+2.37%**
1% Cream 25.9 6+ 0.005*** 54.29+0.11™
3% Cream 9.57+0.17* 44.68+4.43
Trolox 4.37+0.005 75.82+0.9

Id: undetectable; ns: not significant

3. Discussion

The use of refined shea butter is explained by the
absence of free fatty acids and oxidation products
(hydroperoxides, peroxides, aldehydes, etc.),
unpleasant aromas, colourings, toxic products
(pesticides, glycosides) and phospholipids
(Abdel-Razek et al., 2010).

e Incorporation of the extract

The  preparation process that enabled
homogeneous preparations to be obtained was
the process consisting of incorporating the
extract into the aqueous phase before
emulsification. Adding the extract after
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emulsification (Process 2) does not encourage
total dissolution of the extract, giving the
preparation a heterogeneous appearance. As the
emulsion is biphasic, with an aqueous phase and
a lipophilic phase, the particles of the internal
phase (lipophilic) do not favour the total
dissolution of the aqueous extract.

Dispersion of the extract in the aqueous phase
results in a homogeneous mixture, with the
extract having good solubility in water. In this
condition, the extract seemed to be partially
protected in the aqueous phase, which certainly
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helped to obtain uniform preparations (Derbal et
al.,2024).

o Influence of different extract concentrations
The extract was added at different
concentrations, 0.25%, 0.5%, 1% and 3%. This
variation in content did not lead to instability of
the different preparations. The variation in
extract content probably does not lead to any
chemical modification of the surfactants used.
Similar studies on the formulation of creams
based on plant extracts show that the variation in
the content of plant extracts has little influence
on the homogeneity of the preparations (Tasleem
et al.,, 2017; Naveed et al., 2012; Moldovan et al.,
2017).

- Macroscopic characteristics
The creams prepared were all homogeneous,
brown in colour, with a characteristic shea butter
odour and a semi-solid appearance. The
homogeneous appearance of the preparations
allowed them to spread well, thus promoting
better adherence to the treatment (Martini, 2003).

- pH
The pH is an important parameter in the
formulation of creams to promote good chemical
stability of the preparation. Indeed, when the pH
value deviates from the stability pH, it could
adversely affect the chemical stability and
pharmacological activity of the extract and could
lead to therapeutic failures (Le Hir et al., 2009). In
addition, a pH too high above the pH of the site
where the cream is applied can cause peeling,
and if the pH is too low, the cream can -irritate
(Hakim et al., 2020; Hernani et al., 2022).
The average rectal pH is 9.6; however, there is a
wide range of rectal pH values (pH 7.2-12.1)
(Hua, 2019). The pH of the formulations
prepared was between 7.01 and 7.2. The pH of
the creams is close to the rectal pH range. It has
been found that varying the extract content does
not affect the pH of the creams. A cream pH close
to the pH of the extract and the site of
administration stimulates immune cell activity
and protects against invading micro-organisms
(Percival et al., 2014).

- Viscosity
The neutral cream containing no extract had the
lowest viscosity (18250 mPas). The viscosity of
the creams containing extract increased as the
extracted content increased. The viscosities of the
creams rose from 21227 (Cream 0.25 %) to 29414
for the cream with 3 % extract. This increase in
viscosity is probably due to a reorganisation of
the structure of the preparations. The
incorporation of the extract in different
proportions influenced the internal structure of
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the emulsion, leading to an increase in viscosity
(Nunes et al., 2021). The extracts would therefore
be made up of polysaccharide compounds that
increase the viscosity of the preparations.
Viscosity is also a function of the average size
and distribution of the drops (Filipovic et al.,
2017), dependent on the formulation and the
equipment used (Pascal, 2007). This increase in
the viscosity of creams favours good stability of
the preparation by reducing the sedimentation
rate due to gravity. According to the stock law,
an increase in viscosity decreases the
sedimentation rate and therefore makes it
possible to have a stable preparation by avoiding
phase separation.
The rheogram shows the flow curves of the
preparations as the shear rate increases. There is
a decrease in the emulsion system as the shear
rate increases (rising curve), indicating a gradual
breakdown of the formulation structure. Similar
behaviour has been observed by some
authors(Nunes et al., 2021; Ecaterina et al., 2018)
This type of behaviour is characteristic of non-
Newtonian fluids of the rheo-fluidizing or
pseudoplastic type (Imran et al., 2018; Esposito et
al., 2021).
This decrease in viscosity under the effect of the
shear rate is due to the semi-flexible molecular
structure of the preparation (Nunes et al., 2021),
molecular structuring is rapidly broken down
droplets aligning at a high shear rate to support
the formulation's ability to spread over the
mucosa (Fabbron-Appas et al., 2021).

e Microscopic examination
The size and polydispersity of the oil droplets are
critical quality attributes of the emulsion drug
product that can potentially affect the
bioavailability of the drug (Patil et al., 2019).
Figure 3 shows the globule size distribution of
the prepared creams, reflecting a statistical
inventory of the fragmentation of the dispersed
phase, assessed by focusing the optical
microscope. The dispersed particles were evenly
distributed. Particles between 0-5 um in size were
the most represented, accounting for around 50
% of the particles in the different formulations.
This predominance of small particles could
therefore favour the stability of the preparations
by reducing the sedimentation rate, which is a
form of instability.
There was no significant difference (p<0.05)
between the base cream (5.12 pm) and the 4
preparations containing the highest proportion of
extract (5.01 pm). However, there was a
significant difference (p<0.05) between the base
formulation and the F1, F2 and F3 formulations
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containing 025 %, 05 % and 1 % extract
respectively. These results show that neither the
presence of extract nor the proportion of extract
in the formulations influences the particle size of
the oily droplets and therefore the particle size
distribution of the emulsion particles.
Furthermore, the extract was added to the
preparation in soluble form, which helps to
reduce particle size. It should be noted that no

particles of Parkia biglobosa powder were
observed, which could justify that the Parkia
biglobosa ~ powder incorporated into the

preparations was entirely solubilised.

Various studies (Franco-Gil et al., 2024) have
demonstrated the value of small particles in the
preparation of emulsions. Indeed, the size of the
particles improves the absorption of the
emulsions and therefore promotes the
bioavailability of the cream.

The various cream formulations produced meet
the specifications of  the European
Pharmacopoeia 10th Ed. However, the 1 % and 3
% creams appear to be the most optimal
formulations, with a particle size distribution, pH
and viscosity that promote better tolerance and
stability of the cream. Biological activity will
therefore make it possible to define the most
suitable formulation for the treatment of diseases
with an inflammatory component.

e Phytochemical study and biological activity
The dose of the extract in the cream represents
respectively 0.25 %, 0.5 %, 1 % and 3 % of the
total mass of the preparations. Several studies
have demonstrated the anti-inflammatory
activity of flavonoids (Coulibaly et al, 2020).
Previous studies on the aqueous extract of Parkia
biglobosa demonstrated the presence of flavonoids
in the extract with evidence of its ability to
reduce inflammation and pain (Ouedraogo et al.,
2020). Flavonoids were therefore chosen as the
tracer.

Phytochemical screening of the creams revealed
the presence of flavonoids after revelation with
the NEU reagent. This result proves that the
emulsification technique used, the heat input and
the order in which the extract was added during
preparation did not influence the presence of
flavonoids in the preparations.

The assay confirmed the presence of flavonoids
in the preparations. The flavonoid content is
dose-dependent. There was an increase in
flavonoid content proportional to the proportion
of extract in the emulsions.

Based on the promising biological activities of
Parkia biglobosa trunk extracts, biological tests
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were carried out to identify the mechanism of
action of the extracts (Active) contained in the
emulsions.

Oxidative stress is considered to be an imbalance
between the production of reactive oxygen
species (ROS) and their elimination by protective
mechanisms, which can lead to inflammation
(Hussain et al., 2016; Mancini et al., 2016) or can
maintain inflammation as in haemorrhoidal
disease (Belemlilga et al., 2019).

Two (02) antioxidant tests (ABTS and LPO) were
used to assess the antioxidant power of Parkia
biglobosa trunk bark preparations.

The ABTS antioxidant test was used to quantify
the antiradical potential of the H-donor
compounds contained in the preparations. The
assessment of antioxidant activity by the ABTS
method was determined on the basis of the
inhibitory concentration (ICsp). This is the
concentration of the preparations that caused
50% inhibition. The 3 % cream showed better
anti-free radical activity with 9.57 pg/mL
compared to the 0.25 %, 0.5 % and 1 % creams
respectively. This difference in activity is due to
the higher flavonoid content in the 3 % cream.
The antioxidant activity of ABTS is dose-
dependent.  Flavonoids have antioxidant
properties (Bouterfas et al., 2016). The ABTS test
was used to quantify the anti-free radical
potential of the H- donor compounds (Tsvetkova
etal., 2023) contained in the preparations and the
result obtained allows this property to be
attributed to the preparations. The extract
maintained its anti-free radical activity (2.33
pg/mL) after incorporation into the base, thus
confirming the anti-free radical activity by
inhibition of the ABTS free radical.

To confirm the antioxidant activity, the inhibitory
effect on lipid peroxidation of the preparations
was assessed at a single concentration (150
ug/mkL). Inhibition percentages ranged from 23.1
to 54.34%, with the 1 % cream showing the best
activity. The Trolox used as a reference product
showed 75.82% inhibition at a concentration of
150 pg/mL. It is well known that several
inflammatory chemical reactions cause various
types of tissue damage through lipid
peroxidation (Chaki et al, 2019). Creams
containing P.boglobosa trunk bark extract could
maintain and even improve the antioxidant
effect, both by eliminating free radicals in vitro
and by inhibiting the lipid peroxidation process.
The antioxidant capacity of the various
preparations thus reflects their ability to trap the
free radicals formed during inflammation.



Conclusion

The pharmacotechnical study of creams based on
aqueous extract of Parkia biglobosa Jacq. trunk
bark determined their characteristics for use in
the treatment of inflammation due to
hemorrhoidal attacks. The creams, containing
025 to 3 % extract, have an acceptable
pharmacotechnical profile, with a pH and
viscosity suitable for therapeutic use. The fine
particle size allows for good absorption of the
active ingredient. Previous studies have
demonstrated the extract's efficacy. This
biological activity of the extract could be due to
the presence of phenolic compounds. Therefore,
to confirm the presence of active ingredients in
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