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Abstract 
Cosmeceuticals are the fastest growing products in the cosmetics field and 
represent a hybrid between cosmetics and drugs. The main benefits reported 
for cosmeceutical herbal extracts, used in skin care, include antioxidant and 
antimicrobial activities and the tyrosinase inhibiting effect. The aim of this 
study was to evaluate the antioxidant and antibacterial activities of extracts 
from Chromolaena odorata, Mitracarpus villosus, Senna alata, Tetradenia ri-
paria, Cannabis sativa and Pterocarpus soyauxii used traditionally in the 
management of skin and skin annexes pathologies; additionally to determine 
their microscopical characteristics and their chromatographic fingerprints. 
Microscopic analyses showed the specific botanical microscopic characters 
for each plant that constitute the database useful for the identification and 
authentication of these botanicals. To the best of our knowledge, our work is 
the first to describe the microscopic histological characters of studied plants 
except for Cannabis sativa. The results of the TLC chromatographic analysis  
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revealed the richness in phenolic compounds, terpenes in all extracts and 
Pterocarpus soyauxii contained coumarins. All extracts displayed high ABTS 
and DPPH radical-scavenging activities connected with their IC50 values at 
the concentration range of 1 - 125 μg/mL with Cannabis sativa and Pterocar-
pus soyauxii as the most active. All plant extracts exhibited antibacterial ac-
tivity on Escherichia coli, Pseudomonas aeruginosa and Staphylococcus au-
reus to varying degrees. Cannabis sativa exhibited strong effect on Staphylo-
coccus aureus and Escherichia coli. Chromolaena odorata and Tetradenia ri-
paria showed a marked effect on Escherichia coli. Although certain crude ex-
tracts from studied botanicals have been shown to be inactive, fractionation 
studies are needed to determine the active fractions. Obtained biological ac-
tivities could be related to phytochemicals present in the organic extracts like 
phenolic compounds and terpenoids. The antioxidant and antibacterial activ-
ities of the studied species may have potential therapeutic interest and could 
justify their use in traditional medicine and local cosmeceutical resources, but 
further studies are needed, especially in vivo studies, to demonstrate the ben-
efit of these extracts on skin and skin appendages care. 
 
Keywords 
Cannabis sativa, Chromolaena odorata, Cosmeceuticals, Cosmetopoeia,  
Mitracarpus villosus, Pterocarpus soyauxii, Senna alata, Tetradenia riparia, 
Yelena 

 

1. Introduction 

Cosmeceuticals are the fastest growing products in the cosmetics field [1]. Con-
sequently, their future is very promising [2]. A cosmeceutical is an intermediary 
between a cosmetic and a drug, having pharmaceutically active compounds af-
fecting a cosmetic improvement by a physiological action on the skin. This new 
concept represents a hybrid between cosmetics “cosme-” and drugs “-ceutical” 
[3]. Cosmeceuticals can thus be used for both therapeutic and aesthetic purposes 
[4]. The impact of cosmeceuticals on humanity will be greater than ever [2]. 
Nowadays, plant extracts used as ingredients that support the health, texture and 
integrity of the skin, hair and nails are widely used in cosmetic formulations. 
They constitute the largest category of cosmeceutical additives present on the 
market due to the growing interest of consumers and the demand for natural 
products [5]. They are still very popular in the current community [4] and the 
popular uses of plants for cosmetic or dermatological purposes have always ex-
isted in many countries and cultures of the world [6]. The valorization of this 
heritage suffers from a lack of precise knowledge on the chemical nature and the 
biological characteristics of its plants’ extracts [7] although the natural ingre-
dients used are spreading more and more as cosmeceuticals, due to the concerns 
of consumers about synthetic ingredients that are less reassuring and excessively 
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expensive [8].  
The Democratic Republic of the Congo (DR Congo) is a country of great bio-

logical diversity (flora and fauna) and these natural products should therefore be 
upgraded so that they can also serve the entire rural population. The cosmeto-
poeia concerns the collection of plants used in cosmetics and their traditional 
uses. It is an innovative concept, which should be developed due to the fact that 
currently this subject is very almost not documented and the writings are little 
available. Cosmetopoeia is to cosmetics what pharmacopoeia is to pharmacy, 
constituting an encyclopedia of plants and their traditional uses intended to 
maintain health or care [6]. It aims to promote and safeguard biodiversity and 
traditional knowledge by carrying out an inventory of existing cosmetic plants 
before they disappear [7]. While the pharmacopoeia that lists plants for thera-
peutic purposes has experienced considerable development for a long time, work 
in the field of cosmetopoeia products is still little documented in the literature 
[9]. The skin considered as the body’s largest organ is the main barrier of the 
body against the external environment. Human skin infections, especially those 
involving soft skin and mucous surfaces, are a serious problem, especially in 
tropical and subtropical Low-Income Countries [10]. The most common skin 
pathogens are methicillin resistant Staphylococcus aureus (MRSA), Staphylo-
coccus epidermidis, Escherichia coli, Pseudomonas aeruginosa and Candida al-
bicans [11]. In some Asian and African countries, up to 80% of the population 
relies on traditional medicine for their primary health care needs and in the DR 
Congo, several plants are traditionally used for the management of skin and skin 
appendages pathologies. World Health Organization (WHO) recognizes that 
traditional, complementary and alternative medicine has many benefits and 
Africa has a long history of traditional medicine and practitioners that play an 
important role in providing care to populations [12]. Then assessing and guaran-
teeing their safety and efficacy such as herbal cosmeceuticals constitutes an im-
portant challenge. In addition, the main benefits reported for cosmeceutical herbal 
extracts, used in skin care, include antioxidant and antimicrobial activities and the 
tyrosinase inhibiting effect [8]. The aim of this study was to evaluate the antioxi-
dant and antibacterial activities of extracts from leaves of Chromolaena odorata 
(L.) R. King & H. Rob., Mitracarpus villosus (Sw.) DC., Senna alata (L.) Roxb., Te-
tradenia riparia (Hochst.) Codd, flowering tops of Cannabis sativa L. and red 
wood powders (trunk) of Pterocarpus soyauxii Taub. (Figure 1, Table 1) used in 
the Congolese cosmetopoeia as natural cosmeceuticals agents. Additionally, to 
better characterize the different parts of plants investigated, their microscopical 
characteristics and their chromatographic fingerprints were determined. 

2. Material and Methods 

2.1. Material  

Flowering tops, leaves and the trunk samples of the plant species harvested from 
different places of Kongo Central, Equateur and Kinshasa provincial city, were  
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Figure 1. Studied plants (A) Cannabis sativa L., (B) Chromolaena odorata (L.) R. King & 
H. Rob., (C) Mitracarpus villosus (Sw.) DC., (D) Pterocarpus soyauxii, (E) Senna (Cassia) 
alata (L.) Roxb., (F) Tetradenia riparia (Hochst.) Codd. 

 
Table 1. Selected plants species used for treatment of skin pathologies and skin appendages care. 

Plant species (Family) 
Congolese  

Vernacular names 
Part of plant 

Congolese  
Traditional uses 

Places of collection 

Cannabis sativa  
(Cannabaceae) 

Bangi, Diamba Flowering tops 
Measles enema with the 
maceration of the leaves  

[13] [14] 
Kisantu/Kongo Central 

Chromolaena odorata  
(Asteraceae) 

Apollo Leaves Conjontivite [14] Mont Ngafula/Kinshasa 

Mitracarpus villosus  
(Rubiaceae) 

Banda nzazi,  
Bana ba nzazi Aerial parts 

Fungal skin infections and 
eruptions, herpes, skin  
mycosis and ringworm  
eczema and stubborn  

ulcers [13] 

University of Kinshasa 

Pterocarpus soyauxii 
Fabaceae 

Ngola Trunk (Red wood) 
Skin pathologies [14] 
Scar, Skin and Hair  

coloration [6] 
Province of Equateur 

Senna alata (Fabaceae) Bwalu, bawubawu Leaves 
Fungal skin  

infections [14] 
Ngaba/Kinshasa 

Tetradenia riparia  
(Lamiaceae) 

Mutuzo, Mutizo,  
Mushubya 

Leaves 
An antiseptic to treat 

wounds [15] 
Mont Ngafula/Kinshasa 
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air-dried at room temperature. The plants were identified by Boniface Nlandu of 
the Institut National d’Etudes et de Recherches en Agronomie (INERA), Uni-
versity of Kinshasa, Kinshasa, Democratic Republic of Congo. Prior to extrac-
tion, flowering tops, leaves and trunk were ground and stored in brown covered 
glass bottles. 

2.2. Chemicals and Reagents 

Analytical and HPLC grade solvents used were purchased from Merck VWR 
(Leuven, Belgium). 1,1-Diphenyl-2-picrylhydrazyl (DPPH), 2,2’-Azino-bis- 
(3-ethylBenz-Thiazoline-6-Sulfonic) acid (ABTS), 2-aminoethyl diphenylbo-
rinate, Anisaldehyde and potassium persulfate were purchased from Sigma 
(Bornem, Belgium).  

Caffeic acid, Chlorogenic acid (purity: 95%), Gallic acid (purity: 97%) was 
purchased from Sigma-Aldrich. Rutin (purity: 99%), isoquercitrin (purity: 99%) 
and, quercetin (purity: 98.5%) were HPLC grade and purchased from Extrasyn-
these.  

2.3. Microscopic Analysis 

Powder observations were made using European Pharmacopeae reagent, the lac-
tic acid reagent (Steimetz reagent) [16]. Observations were made with a VisiS-
cope BL124 (VWR) microscope, and pictures were taken with Smart Phone 
Samsung S9. 

2.4. Preparation of Extracts 

Organic extracts were prepared by percolation of 10 g of sample powders with 
150 mL of mixture dichloromethane and methanol (1:1). Evaporation of the 
solvents was performed under reduced pressure (at 40˚C) and the extracts were 
then weighed and kept in dark hermetic flasks at 4˚C. 

2.5. Phytochemical Analysis 

Thin Layer Chromatography (TLC) Analysis 
Analytical TLC of 10 μL of solution for 10 mg/mL of dichloromethane and me-
thanolic extracts was carried out on normal phase Silica gel 60 F254 plates (Merck), 
using different eluents for the identification of secondary metabolites [17].  

2.6. Cell Free Antioxidant Assays 

The extracts were solubilized in methanol, thus their effect was compared to a 
control test performed with methanol alone. Antioxidant activity was assayed 
through spectrophotometric ABTS and DPPH that were performed according to 
the method described by Kapepula et al. (2018) [18].  

2.7. Antibacterial Activity 

The antibacterial activity was evaluated using the microdilution method on 
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96-well sterile polystyrene microplates and in liquid medium as previously re-
ported [19]. The extract to be tested (20 mg) is dissolved in 250 μL of dimethy-
sulfoxide (DMSO) and the final volume is adjusted to 5 mL with Mueller Hinton 
culture medium. The bacterial suspension is prepared by adding in 2 mL of sa-
line solution (0.9% NaCl) for each strain, three colonies isolated from strains to 
be tested (Staphylococcus aureus ATCC 25923, Escherichia coli ATCC25922 and 
Pseudomonas aeruginosa ATCC 9027) and a 24 h incubation allowed to obtain 
0.5 McFarland (106 cells/mL). Therefore, the bacterial suspension is diluted in 
order to have 106 cells/mL (1:100 dilution). The microdilution assay was per-
formed in a 96-well sterile polystyrene microplate. Briefly, 100 μL of culture me-
dium were placed inside wells. After, 200 uL of each extract to be tested (1000 
μg/mL) were placed in wells. Thus, take 100 μL of each extract stock solution for 
serial dilutions of 2 to 2 up to the ninth column and the last 100 μL (column 9) 
are removed. 5 μL of the inoculum (108 CFU/mL) are aseptically removed with a 
micropipette and added to all wells of the microplate except for wells of the 11th 
column used as control for the bacterial growth and wells of the 12th column, 
which were used as control of sterility of culture medium. Microplates were in-
cubated in an oven at 37˚C for 24 hours. After the incubation period, 3 μL of 
Resazurin dye (1%) was added to each well and the microplates were kept for a 
second incubation for 7 hours. The Minimum Inhibitory Concentration (first 
wells with no bacterial growth) was determined 24 hours later. 

2.8. Statistical Analysis 

Each concentration was tested in triplicate in each assay, and at least 3 different 
assays were performed. All results were expressed as mean values ± standard 
deviation (SD). The statistical analysis was performed with GraphPad 7.0 
(GraphPad Software, San Diego California, USA). Two-way analysis (ANOVA) 
and Student’s paired t-test were used; multiple comparisons of all data were 
performed using the “Tukey” Multiple Comparisons Test and the level of statis-
tical significance was set at p < 0.05. The IC50 values were calculated with 
GraphPad Prism 7.0 under application of the function “log (inhibitor) vs. nor-
malized response-variable slope” after converting the concentrations into their 
decimal logarithm. 

3. Results and Discussion 
3.1. Botanical Microscopic Features  

The sample powders from plants were treated with European Pharmacopeae 
reagent and showed the following specific botanical microscopic characters for 
each plant (Table 2 and Figures 2-7).  

To the best of our knowledge, there is no existing work which describes the 
microscopic histological characters of studied plants except for Cannabis sativa. 
Medicinal plant materials are categorized according to sensory microscopic and 
macroscopic characteristics. Microscopical inspection of crude drugs of plant 
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origin is essential for the identification of ground or powdered materials. Mi-
croscopy is useful for the identification and authentication of botanicals and for 
detecting the adulterated and poor quality [20]. Authentication of herbal mate-
rials includes morphological, microscopic, and chemical identification. Adulte-
ration in the plant samples is a serious issue that involves the deliberate or inad-
vertent mixture of a plant species by other inferior species, plants of other gene-
ra, or even toxic materials. Microscopic analysis is one of the cheapest methods 
to correctly identify the drugs and the raw materials from herbal medicines [20] 
[21]. The microscopical examination of crude drugs aims to determine the 
chemical nature of the cell wall along with a determination of the form and 
chemical nature of the cell contents. Thus, it determines the size, shape, and rel-
ative structure of the different cells and tissues in a plant drug [21]. Hence, the 
knowledge of microscopic details of the studied species is one of the most valua-
ble tools for the evaluation of the quality and identity of these plant species. 
However, in-depth microscopic examinations should be carried out mainly to 
determine the dimensions of certain characteristic elements such as size of 
starch grains, calcium oxalate prisms and length of fibres and sclereids. Though 
microscopy alone cannot provide a complete evaluation profile of an herbal 
drug, it can still provide supporting evidence, which, when combined with other 
analytical parameters such as chromatographic fingerprints, can be used to ob-
tain the full evidence for the standardization and evaluation of herbal drugs [21].  
 
Table 2. Microscopical features of selected plants. 

N° Samples Microscopical features 

1 
Cannabis  

sativa 

Detached heads from the multicellular glandular trichomes, oil droplets, upper 
epidermis of a bract with a part of the underlying palisade. Upper epidermis  
of a bracteole in surface view showing cluster crystals of calcium oxalate,  
multicellular, multiseriate glandular trichomes, sclereids, fibrous sclereids,  
lower epidermis of a bracteole showing anomocytic stomata, covering 
non-cystolithic trichomes, part of a papilla from a stigma, annularly  
and reticulately thickened vessels, secretory duct, starches granules 

2 
Chromolaena 

odorata 

Upper epidermis with palisade parenchyma occurring in two cell layers, spongy 
mesophyll, sclereids, lower epidermis showing wavy anticlinal cell walls,  
scalariform vessels, upper epidermis showing sinuous anticlinal cell walls 

3 
Mitracarpus  

villosus 

Lower epiderm showing anomocytic stomata, unicellular non glandular  
trichomes, upper epidermis showing sinuous anticlinal cell walls and  
helicoidal vessels and secretory ducts 

4 
Pterocarpus 

soyauxii 

Cork in surface, fibres, part of xylem showing parenchymatous cells, some  
containing prisms of calcium oxalate, fragment of parenchyma,  
medullary ray, pitted vessels 

5 Senna alata 

Lower epidermis showing paracytic stomata, upper epidermis showing  
wavy anticlinal cell wall, glandular trichomes and unicellular nonglandular 
trichomes, group of fibres with calcium oxalate prism, lower palisade  
with spongy mesophyll cells, scalariform vessels 

6 
Tetradenia  

riparia 
Secretory cells, upper epidermis showing wavy anticlinal cell walls, lower  
epidermis with diacytic stomata, pluricelluar nonglandular trichomes… 
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Figure 2. Multicellular, multiseriate glandular trichome (A), sclereids (B), lower epidermis of a 
bract showing anomocytic stomata (C) and secretory duct of Cannabis sativa (40×). 

 

 
Figure 3. Lower epiderm showing diacytic stomata (A), secretory cell (B), fragment of paren-
chyme with cluster of calcium oxalate (C), upper epidermis showing sinuous anticlinal cell 
walls and unicellular non glandular trichomes (D) of Chromolaena odorata (40×). 
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Figure 4. Lower epiderm showing anomocytic stomata (A), unicellular non-glandular tri-
chomes (B), secretory cell (C), upper epidermis showing sinuous anticlinal cell walls and heli-
colidal vessels and secretory adducts (D) of Mitracarpus villosus (40×). 

 

 
Figure 5. Cork in surface view fibres (A), part of xylem showing parenchymatous cells, group 
of fibers with prisms of calcium oxalate (B), fragment of parenchyma (C), pitted vessels (D) of 
Pterocarpus soyauxii (10×). 
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Figure 6. Lower epidermis showing paracytic stomata (A), upper epidermis showing wavy an-
ticlinal cell wall (B), glandular trichomes (C) and unicellular non-glandular trichomes (D) of 
Senna alata (40×). 

 

 
Figure 7. Secretory cells (A), upper epidermis showing wavy anticlinal cell walls (B), lower ep-
idermis with diacytic stomata (C), pluricelluar non-glandular trichomes (D) of Tetradenia ripa-
ria (40×). 
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3.2. Phytochemicals 

The phytochemical screening by TLC was carried out on methanolic and ethyl 
acetate extracts of the plants. The results of the TLC chromatographic analysis 
revealed the richness in phenolic compounds of the different extracts of Tetra-
denia riparia, Senna alata, Mitracarpus villosus and Pterocarpus soyauxii unlike 
those of Chromolaena odorata and Cannabis sativa. However, there is a diversity 
of terpenoids in the various extracts from parts of the plants analysed (Figure 8).  

The leaves of Tetradenia riparia and Senna alata contain a large amount of 
flavonoids compared to those of Mitracarpus villosus. Little or no phenolic acids 
contained in the leaves of the latter three, however the wood of Pterocarpus 
soyauxii contains more. Compared to the reference substances used, the leaves 
of Tetradenia riparia, Senna alata and Mitracarpus villosus would contain flavo-
noids, which would probably be kaempferol and quercetin derivatives. These 
data correspond to the results reported in the literature on the chemical compo-
sition. They also corroborate those reported by Dewi et al. (2019) which showed 
that kaempferol derivates (e.g. kaempferol-3-O-gentiobioside and kaempfe-
rol-3-O-d-glucopyranoside) have been reported in the leaves of Senna alata [22]. 
Chromolaena odorata was described to contain polyphenols like flavanone 
compounds [23]. Previous studies reported the presence of flavonoids in the 
aqueous and methanolic extracts of Mitracarpus villosus [24]. In addition, the 
profile of red wood from the trunk of Pterocarpus soyauxii shows only blue flu-
orescences marking the presence of phenolic acids as reported in the literature 
[25]. Tannins were found in different analysed plants while Pterocarpus soyauxii  
 

 
Figure 8. TLC chromatogram of dichloromethane extracts from studied plants with 
menthol, thymol as standards; developed with toluene/ethyl acetate (9:1; v/v) and visua-
lized at visible with sulfuric anisaldehyde reagent. Terpenes are detected as violet spots. 
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contained catechic tannins. Cannabinoids were identified in flowering tops of 
Cannabis sativa. 

TLC analysis of ethyl acetate extracts revealed the presence of terpenes. Each 
extract showed a characteristic chromatographic profile. The leaves of Chromo-
laena odorata, Senna alata, Mitracarpus villosus and Tetradenia riparia con-
tained more terpenes than flowering tops of Cannabis sativa and the red wood of 
Pterocarpus soyauxii. By comparison with the controls used, we estimate that 
the leaves of Senna alata and Mitracarpus villosus would contain thymol and 
Chromolaena odorata would contain oleanolic acid. Coumarins have been found 
only in the bark of Pterocarpus soyauxii. This difference with the data in the li-
terature could be due to some factors and chemical profile is generally influ-
enced by the harvesting season, the pH of soils, the choice and stage of drying 
conditions, the geographic location, chemotype or subspecies, and choice of part 
plant or genotype or extraction method. 

3.3. Antioxidant Activity 

The evaluation of antioxidant activity using ABTS and DPPH assays showed that 
all the extracts have shown the ability to inhibit radicals connected with their 
IC50 values (Table 3). 

Radical-scavenging activities vary significantly in each type of test. The IC50 
values of ABTS assay were weak than those of DPPH assay. This difference is at-
tributed to the reaction mechanisms. Indeed, ABTS reacts simultaneously with 
hydrophilic and lipophilic compounds while DPPH reacts only with hydrophilic 
compounds of the analysed matrice. Extracts of Cannabis sativa and Pterocarpus 
soyauxii showed very low values, which testify to their more powerful scaveng-
ing radical effect. The flowering tops of Cannabis sativa were therefore shown to 
be more active, followed by the red wood of Pterocarpus soyauxii then the leaves  
 
Table 3. IC50 values (μg/mL) of organic extracts of plants on ABTS and DPPH assays 
(Mean ± SD, n = 6). 

N° Samples 
CI50 

ABTS (µg/mL) DPPH (µg/mL) 

1 Cannabis sativa 2.75 ± 0.31 15.21 ± 1.12 

2 Chromolaena odorata 9.75 ± 2.7 51.5 ± 12.1 

3 Mitracarpus villosus 16.52 ± 1.22 42.76 ± 3.48 

4 Pterocarpus soyauxii 3.26 ± 0.28 11.69 ± 1.43 

5 Senna alata 14.62 ± 1.97 32.06 ± 2.3 

6 Tetradenia riparia 11.55 ± 3.97 125.31 ± 10.5 

7 Gallic acid 0.71 ± 0.08 1.07 ± 0.10 

8 Quercetin 1.42 ± 0.04 3.21 ± 0.99 
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of Chromolaena odorata, Senna alata, Mitracarpus villosus and Tetradenia ripa-
ria. This difference in activity can be explained by the qualitative and quantita-
tive composition in phytochemicals of each extract. Previous studies reported 
the antioxidant capacities of some of studies plants. Chromolaena odorata was 
described to be a species with antioxidant capacities related to its flavanone 
compounds [23]. Phenolic compounds such as astragalin, luteolin and diterpe-
noids compounds were identified to be responsible of antioxidant activity of Te-
tradenia riparia [26]. Certain constituents of Cannabis sativa, in particular can-
nabinoids are also responsible for this said activity. Cannabidiol (CBD) is a ma-
jor non-psychotropic phytocannabinoid that attracted a great attention for its 
therapeutic potential against different pathologies including skin disease by its 
many beneficial pharmacological effects, including anti-inflammatory and anti-
oxidant effects [27] [28]. The extract from the trunk (red wood) of Pterocarpus 
soyauxii which proved to be very active after Cannabis sativa had an abundance 
of phenolic acids far superior to those of the others. Saha et al. (2013) reported 
the antioxidant capacities of different fraction from the trunk (red wood) of 
Pterocarpus soyauxii which showed the best radical-scavenging activities [25]. 
The antioxidant activities of these different parts of the species studied could 
correlate with their chemical composition. The antioxidant activity could be at-
tributed to polyphenols. Polyphenols represent the most widespread secondary 
metabolites in the plant kingdom. They have several biological properties in-
cluding the antioxidant capacities for which they are indicated in the manage-
ment of various pathologies including skin infectious diseases [29]. The antioxi-
dant potency is one of the most important properties of plant extracts. Since our 
body may not be producing enough antioxidants, it is necessary to use these an-
tioxidant-rich ones every day to get rid of reactive species and therefore, oxida-
tive stress. Reactive Oxygen Species (ROS) induced by oxidative stress can ulti-
mately lead to apoptotic or necrotic cell death, once accumulated they play a 
critical role in intrinsic aging and photoaging of human skin in vivo, thus sug-
gested to be responsible for various cancers of the skin and other inflammatory 
skin disorders [30].  

Nowadays, the properties of polyphenols are widely studied in the field of 
cosmeceuticals where they are recognized as having antibacterial activities, the 
protective effects on skin aging… [29] [31] [32]. As antioxidants, polyphenols 
act by various mechanisms which are: the direct trapping of reactives oxygen 
species (ROS), the inhibition of the enzymes involved in oxidative stress and the 
chelation of the metallic traces responsible for the production of ROS as well as 
the protection of systems antioxidant defense [32]. At present, UV irradiation is 
considered as one of the major threats to the biological populations worldwide. 
Indeed, it has been identified, that a long-term exposure to the UV radiation can 
cause pathogenesis of severe conditions on the skin, including photoaging, im-
munosuppression and skin cancers. Therefore, phenolic compounds from ma-
rine and terrestre plants with specially UV inhibition properties and antioxidant 
properties may have a greater potential to incorporate as an ingredient in cos-
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meceutical products [3] [33]. 
Radical-scavenging activity is an indicator of the antioxidant activity of the dif-

ferent forms of use in traditional cosmetopoeia of these plant species. To the best 
of our knowledge, few reports exist on the antioxidant capacities of the red wood 
of Pterocarpus soyauxii known in DR Congo under the vernacular name of Ngola, 
whose wood is largely used for skin care (Figure 9), to heal, to color the skin and 
hair [6]. Given the extent of its wide use in the manufacture of skin care products, 
further studies are needed, especially on cell models and in vivo to demonstrate its 
benefit of antioxidant effects on skin pathologies and to enhance its value.  

3.4. Antibacterial Activity 

The results found for the antibacterial activity of studied plants by the microdi-
lution method are presented in Table 4.  

The antibacterial activity although null for all plant extracts on Pseudomonas 
aeruginosa is nevertheless stronger for the extracts of Cannabis sativa on Sta-
phylococcus aureus and Escherichia coli, which correlates with the results ob-
tained by Ali et al. (2012) [34]. Chromolaena odorata and Tetradenia riparia 
showed a marked effect on Escherichia coli. The antibacterial activity is mod-
erate for Senna alata extract on Escherichia coli. These data are consistent with 
many previous results of the literature on the assessment of antibacterial activi-
ties of these herbal cosmeceutical plants. Omokhua et al. (2017) reported the an-
tibacterial activity of Chromolaena odorata on some bacterial strains and 
showed that extracts from this plant inhibited the growth of Bacillus subtilis, Ba-
cillus cereus, S. aureus and E. coli [35]. Fernandez et al. (2017) showed that Te-
tradenia riparia was more active on the Gram positive bacteria strains [26]. Cas-
sia alata also showed potential antibacterial effect [36]. Although certain crude 
extracts from studied botanicals have been shown to be inactive, fractionation 
studies are needed to determine the active fractions. 

 

 
Figure 9. Yelenah® cosmeceuticals products (Range: Facial 
and body moisturizer, face and body oil, Soap.) manufac-
tured from Pterocarpus soyauxii (Ngola) by Bolimo Sarl. 
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Table 4. Minimum inhibitory concentrations MICs (μg/mL) of extracts from plants (data 
from three experiments in triplicate, MIC defined as the lowest concentration for which 
no growth was observed in every tested well). 

N° Plant Extract from 

MIC Values (µg/mL) 

Staphylococcus  
aureus  

ATCC25923 

Escherichia coli 
ATCC25922 

Pseudomonas  
aeruginosa  
ATCC9027 

1 Cannabis sativa 125 125 >4000 

2 Chromolaena odorata >4000 125 4000 

3 Mitracarpus villosus >4000 >4000 2000 

4 Pterocarpus soyauxii 4000 4000 >4000 

5 Senna alata 4000 500 >4000 

6 Tetradenia riparia >4000 125 >4000 

(*): MIC values below 500 μg/mL: high antibacterial activity; 500 to 1000 μg/mL weak activity and over 
1000 μg/mL inactive [19]. 

 
Phytochemicals like phenolic compounds, terpenoids present in studied ex-

tracts, can act by interacting with the cell membrane or cell wall of microorgan-
isms, leading to changing of the membrane permeability and therefore cell de-
struction or enter bacterial cells and promote the coagulation of their contents 
[8] [37]. Therefore, phytochemicals can be used as natural antimicrobial in cos-
meceutical plant extracts. Tannins are effectively known to possess interacting 
antimicrobial activities specifically for skin infectious diseases and diarrhea [19].  

4. Conclusion 

The evaluation of the antioxidant and antibacterial activities of plant extracts of 
the Congolese Cosmetopoeia has given interesting results. These results corro-
borate the possible utilization of the different plants’ extracts of the studied plant 
species such as raw material for cosmeceuticals and their compounds as natural 
preservatives in cosmeceutical formulations instead of synthetic ingredients. 
However, there are few documents about the chemical and biological studies of 
Congolese Cosmetopoeia plants. In addition, the scientific validation for the 
popular use of them deserves to be further investigated because most of the stu-
dies to date have only focussed their attention on the Congolese traditional 
pharmacopeia species and without addressing. The identification and the cha-
racterisation of new cosmeceutical active principles from these species would be 
of great scientific merit. The antioxidant and antibacterial activities of the stu-
died species may have potential therapeutic interest and could justify their use in 
traditional medicine and local cosmeceutical resources, but further studies are 
needed, especially in vivo studies, to demonstrate the benefit of these extracts on 
skincare. 
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