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Trema orientalis L. and Dialium guineense Wild. 

used to manage hypertension in Bénin: 

phytochemical study and antioxidant activity  

 
Rafatou AA Adjileye, Abdou Madjid O Amoussa and Latifou Lagnika 

 
Abstract 
Trema orientalis L. (Celtidaceae) and Dialium guineense Wild. (Caesalpiniaceae) are used traditionally 

as remedy against headache, pains, diarrhoea, fever and hypertension. Despite their approved efficacy 

there are little scientific data available on their biological potential. The present study investigated the 

phytochemical study and antioxidant activity of Trema orientalis and Dialium guineense. The 

phytochemical screening was carried out using standard procedures. The phenolic and flavonoids 

contents were determined using Folin-Ciocalteu and aluminium chloride reagent. The antioxidant activity 

was evaluated using 2, 2-diphenyl-1-picryl-hydrazyl, Ferric reducing capacity, superoxide anion and 

hydrogen peroxide methods. Tremas orientalis was the most active in the ferric reducing capacity with 

6007.8 ± 175.57µmol AAE g-1. The superoxide anion and hydrogen peroxide scavenging activities 

ranged from 88.52±0.68 % to 91.33±4.01%. The DPPH scavenging activity was dose dependent. 

Dialium guineense was the most active with an inhibitory percentage of 96.06 ± 0.34 % comparable to 

ascorbic acid (99.46 ± 0.37 %). 

 

Keywords: Dialium guineense, Trema orientalis, antioxidant 

 

Introduction 

According to the World Health Organization, more than 80% of the african populations used 

traditional medicine for primary health care [1]. All over the world, human health is affected by 

problems such as the ageing and the spread of unhealthy lifestyles. In developed and low 

income countries, population face the same health problems, of which the most important is 

non transmissible diseases such as cardiovascular diseases, cancer, diabetes, hypertension and 

chronic lung diseases [2]. It is well known that a diet rich in vegetables contributes to the 

decrease of the inflammation and oxidative stress risk, related with chronic diseases such as 

cardiovascular diseases, arteriosclerosis, cancer, diabetes, and neurological diseases [3-5]. These 

plant properties are due to phytoconstituents contents among which we find the phenolic 

compounds. Phenolic compounds are well known for their antioxidant properties which is 

attributed to the scavenging ability of free radicals, donors of hydrogen atoms, electrons or 

metal chelate cations [6, 7]. Molecular structures, particularly the number and positions of the 

hydroxyl groups, and the nature of substitutions on the aromatic rings, confers to phenolic 

compounds the capacity of inactivating free radicals, which is referred to as structure‐activity 

relationship [8]. Based on the role of phenolic compounds in improving the management of 

several pathologies, the study of phytoconstituents and their ability to scavenge the reactive 

oxygen species becomes important. In Bénin, several medicinal plants are used in the 

treatment of various pathology. Among these plants, Dialium guineense Wild. and Trema 

orientalis L. are widely used in folk medicine to manage various ailments [9, 10]. Roots, leaves 

and bark of Dialium guineense are used to cure digestive system disorders, pulmonary 

troubles, malaria, fever, jaundice, diabetes, coughs, bronchitis, diarrhea, palpitations, 

dysmenorrhea, ulcer, anemia, hemorrhoids, febrifuge, anti-dysentery, anti-convulsion, anti-

diabetic [11, 9]. The twigs are used as native toothbrushes to protect against tooth decay and 

dental plaque [12]. Trema orientalis is also used in traditional medicine to treat and manage 

many diseases such as hypertension, malaria, diarrhea, bronchitis, asthma, pneumonia, 

jaundice, bronchitis, toothache, female sterility. It’s also used as inhalant, vapour bath for 

coughs, anti-helminthic, antidote to general poisoning, febrifuge, anti-dysentery, anti-

convulsion, anti-diabetic, analgesic, anti-sickling [10, 13-16]. Therefore, this work was performed 



 

~ 44 ~ 

Journal of Medicinal Plants Studies 
 

to investigate phytoconstituents, to quantify phenolic 

compounds and evaluate the antioxidant potential of extracts 

from Dialium guineense Wild. and Trema orientalis L.  

 

Material and Method 

Chemical 

Gallic acid, Foline-Ciocalteu reagent, 1,1-diphenyl-2-

picrylhydrazyl (DPPH), ascorbic acid, quercetin, aluminium 

chloride, sodium acetate, sodium carbonate, vanilin, sulfuric 

acid, chlorhydric acid, potassium hydroxide, méthanol, 

sodium hydroxide and acetic anhydride, aluminium chloride 

were used. Ethanol were purchased from Essential Medicines 

Purchasing Center of the Ministry of Health in Benin. 

 

Plant materials 

Fresh sample of Dialium guineense Wild. and Trema 

orientalis L. were collected in Southern Bénin, department of 

Atlantic in November 2015. The plants were identified and 

authenticated by taxonomists from the National Herbarium of 

University of Abomey-Calavi where the voucher specimens 

(YH 284/HNB; YH 262/HNB) were deposited. 

 

Preparation of extract 

The stem bark of Dialium guineense and leafy stem of Trema 

orientalis were washed briefly with distilled water and dried 

in laboratory under air-conditioned (22°C ± 2) and then 

reduced to powder using an electric grinder (MARLEX 

Electroline Excella). 300 g of powered plants were extracted 

with 1 L of ethanol under stirring for 24 hours. The macerate 

was filtered through a Whatman No.1 paper filter. The 

extraction process was repeated twice for 2 hours using the 

first extraction residue. The filtrate was concentrated under 

reduced pressure with a rotary evaporator (BUCHI Rotavapor 

RII). The obtained extract was stored at 4°C for assay.  

 

Phytochemical investigation 

Thin Layer Chromatography and colorimetric methods were 

used to determine the presence of phytoconstituents of 

Dialium guineense and Trema orientalis extracts. The 

presence of flavonoids, tannins, alkaloids, triterpenes, 

coumarins, saponins, essentials oils, lignans, pigments, 

naphthoquinones, anthracene derivatives and cardiac 

glycosides was investigated according to standard methods 

for the detection of plant secondary metabolites using TLC [17] 

and colorimetric methods [18]. 

 

Total phenolic contents 

Total phenolics was estimated by Folin-ciocalteu reagent 

method. This method is based on the reduction in alkaline 

media of phosphotungstic mixture (WO42-) 

phosphomolybdic (MoO42-) of Folin reagent by the 

oxidizable group of phenolic compounds, leading to the 

formation of blue reduction products which have a maximum 

absorption at 765 nm. The blue intensity is proportional to the 

amount of polyphenols in the sample [19]. Then, 200 μl of 

diluted sample at 100 µg/mL were added to 1 ml of diluted 

Folin–Ciocalteu reagent (1:10). After 4 min, 800 μl of 

saturated sodium carbonate (75 g/L) were added and the 

mixture was incubated for 2 h at room temperature. The 

absorbance of the mixture was then measured at 765 nm. 

Gallic acid was used as a standard to establish calibration 

curve (y = 0,043x - 0,051; R2 = 0,994). Each assay was done 

in triplicate and the results expressed as mg of Gallic Acid 

Equivalents (GAE)/100 mg of extract. 

 

Total flavonoid content 

The total flavonoid content was investigated using the 

aluminium chloride method as described previously [20]. The 

assay medium was prepared by mixing 1 ml of extract (100 

μg mL-1), 3 ml of methanol, 0.2 ml of 1 M potassium acetate, 

0.2 ml of 10% aluminium chloride with 5.6 ml of distilled 

water. The mixture was thus incubated at room temperature 

for 30 minutes. Absorbance of the mixture was read at 415 

nm using UV spectrophotometer (VWR UV-1600 PC). 

Quercetin was used as control to produce the standard curve 

(y = 0,325x – 0,363; R2 = 0,995) and the results were 

expressed as mg of quercetin equivalent (QE)/100 mg of 

extract.  

 

Antioxidant evaluation 

DPPH radical-scavenging activity  

Free radical scavenging activity of Dialium guineense and 

Trema orientalis extracts was performed using the method 

described by Talbi et al. [21] with slight modifications. A stock 

solution of the extracts prepared in methanol at 100 μg/ml 

was subjected to two-fold dilutions to make eight 

concentrations. Initial concentration of extract was 100 

µg/mL and the lowest being 0.78 µg/ml. The test consists of 

1.5 ml of freshly prepared 0.2% DPPH methanolic solution 

and 0.75 ml of extract. Methanolic solutions of DPPH and 

ascorbic acid were used as blank and reference respectively. 

Absorbance of mix was readed at 517 nm after 15 min 

incubation in dark using spectrophotometer (VWR UV-1600 

PC). All experiments were performed in triplicate. The 

inhibition of the DPPH radical ability, expressed as a 

percentage, is calculated according to the formula below:  
 

Inhibition (%) = [(ABs - As)/ ABs] x 100] 
 

As is tested extract absorbance and ABs is the blank 

absorbance. 

 

Ferric-reducing antioxidant power (FRAP) assay  

The total antioxidant potential of extract was determined 

using the ferric reducing ability assay as described by 

Meryem et al. [22] with minor modifications. The assay was 

based on the reducing power of an extracts which reduce the 

ferric ion (Fe3+) to the ferrous ion (Fe2+); the latter forms a 

blue complex (Fe2+/TPTZ), which increases the absorption at 

700 nm. The test mix consist of 2 ml of extract (100 µg/ml) in 

ethanol, 2 ml of phosphate buffer (0.2 M, pH 6.6) and 2 ml of 

potassium ferricyanide K3Fe(CN)6 (10 mg/ml). After 20 min 

of incubation at 50°C, 2 ml of trichloroacetic acid (100 

mg/ml) was additioned. The obtained solution was 

centrifuged at 3000 rpm for 10 min. 2 ml of supernatant were 

mixed with 2 ml of distilled water and 0.4 ml of 0.1% fresh 

ferric chloride (w/v). The resulting mixture was incubated for 

10 min and the absorbance was read at 700 nm. The total 

antioxidant potential was expressed in μMol Ascorbic Acid 

Equivalent (AAE)/g of extract. 

 

Superoxide anion scavenging activity 

A modified version of the method described previously was 

used [23]. The superoxide radicals were generated by alkaline 

Dimethyl Sulfoxyde (DMSO). The assay consist of 50 µl of 

extract (100µg/ml), 170 µl of alkaline DMSO and 30 µl of 

nitro blue tetrazolium (NBT) (1 mg/ml in DMSO). The 

mixture in a 96 wells microplate, was incubated for 5 min at 

the laboratory temperature (22°C ± 2) and the absorbance at 

630 nm was measured against a blank using microplate 

Reader (Rayto R 6500, China). The blank consist of the test 
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mixture without extract. Quercetin was used as standard. 

Superoxide anion scavenging percentage (SSP) was 

calculated as follow:  
  

SSP = [(Ablank – Asample)/ Ablank] x 100] 
 

SSP: Superoxide scavenging percentage; Asample: extract 

absorbance; Ablank: blank absorbance. 

 

Hydrogen peroxide scavenging assay 

The ability of ethanolic extracts of Dialium guineense and 

trema orientalis to scavenge hydrogen peroxide was estimated 

according to the method reported by Mohan et al. [24] with 

little modifications. The assay consist of 0.5 ml of extract 

(100 µg/mL) diluted in distilled water and 1.5 ml of hydrogen 

peroxide solution at 40 mM. After 10 min reaction, the 

absorbance was measured at 295 nm using spectrophotometer 

(VWR UV-1600 PC). Gallic acid were used as standard 

compound. Assay was performed three times. The H2O2 

radical scavenging was calculated in percentage as follow:  
 

HSP = [(ABlank - AS)/ ABlank] x 100] 
 

HSP is Hydrogen Peroxide Scavenging percentage; AS is 

extract absorbance; ABlank is the blank absorbance. 

 

Results and Discussion 

Phytochemical analysis 

The results of phytochemical screening of extracts are showed 

in Table 1. The secondary metabolites detected in ethanolic 

extract of Dialium guineense were flavonoids, tannins 

alkaloids, triterpene, coumarin, saponin and anthracene 

derivatives. A similarity with our results have been reported 

in previous studies [12, 25, 26]. Flavonoids, lignanes, essential 

oils, tannin, saponins, Cardiac glycosides were detected in 

ethanolic extract of leafy stem of Trema orientalis. Previous 

studies on the leaves and bark of the plant showed the 

presence of phytoconstituents close to our results [27, 16]. The 

differences observed could be due to the used organs, the 

extraction solvents or the phenology of the plant [28].  

 

Total phenolic and flavonoids contents  

The total phenolic and flavonoid contents of ethanolic extracts 

of Dialium guineense leafy stem and Trema orientalis stem 

bark were respectively expressed as mg of Gallic Acid 

Equivalent (GAE)/g and Quercetin Equivalent (QE) of dry 

extract (Table 2). The total phenolic and total flavonoids 

contents of D. guineense were 102.82 mg ± 2.83 GAE/100 

mg and 15.34 ± 1.03 mg EQ/100 mg. In contrast, the 

ethanolic extract of Trema orientalis showed a low 

polyphenol and flavonoids contents with concentration of 

13.89 ± 1.01 mg EAG/100 mg and 47.44 ± 0.41 mg EQ/100 

mg respectively. These Results revealed that ethanolic 

extracts of Dialium guineense had higher total phenolics 

(102.82 mg EGA/g dry matter) content than ethanolic extract 

of Trema orientalis (13.89 ± 1.01 mg EAG/100 mg). The 

observed difference could be due to the intrinsec chemical 

composition of the plant, the solubility or the structure of the 

polyphenols compound in the extract. Indeed, Solubility of 

phenolic compounds is governed by the polarity of solvent 

used, the degree of polymerization of phenols, and interaction 

between solvent and phenolic compound [29].  

 

Antioxidant activity of extracts 

Biological activity of plants depends strongly on the type of 

active compounds in the extract which is a mixture of 

secondary metabolites with different functional groups and 

polarity. This complexity of extract could lead to scattered 

results. Accordingly, the approach based on the use of various 

tests to evaluate the antioxidant potential of the extracts 

would be the most appropriate procedure. In the present 

study, the antioxidant activity of extracts was evaluated using 

DPPH scavenging assay, Ferric Reducing Antioxidant Power 

assay, superoxide anion and hydrogen peroxide scavenging 

activity.  

 

DPPH scavenging assay 

The antioxidant activity of Dialium guineense and Trema 

orientalis were dose-dependent (Figure 1). From 0.78 to 100 

µg/ml, DPPH radical scavenging activities of both species 

were comparable to ascorbic acid. The DPPH radical 

Scavenging percentage of each concentration of the extracts 

are showed in Table 3. At 100 μg/mL, the inhibitory 

percentage of the DPPH radical was evaluated to 83.86 ± 

1.88; 96.06 ± 1.19 and 99.46 ± 0.38 respectively for Trema 

orientalis, Dialium guineense and Ascorbic acid. Thus, 

Dialium guineense ethanolic extract exhibited the strongest 

antioxidant activity with an IC50 of 4.24 ± 0.09 µg/mL in 

comparison with ascorbic acid (IC50 of 4.00± 0.05µg/mL) 

used as the standard (Table 3).  

 

Ferric reducing antioxidant power 

The ferric reducing capacity of Dialium guineense and Trema 

orientalis ethanolic extracts was performed using ferricyanide 

complex (Fe3+) to ferrous form (Fe2+) reduction assay. In this 

experiment, the yellow color changes to blue color depending 

on the concentration of antioxidants compounds in extract. 

Trema orientalis was the most active with reducing power 

value of 6007.8 ± 175.57 µmol AAE g-1 whereas Dialium 

guineense showed ferric reducing power of 3390 ± 131.68 

µmol AAE g-1 (Table 4). It was reported that the scavenging 

potential and metal chelating ability dependent upon phenolic 

compounds have redox properties, which allowed them to act 

as reducing agents, hydrogen donators and singlet oxygen 

quenchers [30, 31]. The obtained results suggested that both 

extracts contained compounds which can react with free 

radicals to convert them into more stable products.  

 

Superoxide anion and hydrogen peroxide scavenging 

activities 

In superoxide anion assay, Dialium guineense showed the 

highest activity with scavenging percentage of 88.52 ± 0.68 % 

whereas Trema orientalis presented a moderate activity 

(50.75 ± 3.23 %). At the same concentration, quercetin 

showed superoxide anion scavenging percentage of 83.48 ± 

1.21 % weaker than D. guineense. Contrary to superoxide 

anion, both extracts showed moderate activity in hydrogen 

peroxide scavenging assay with an inhibitoty percentage of 

35.34 ± 5.72 % for D. guineense and 40.35 ± 4.95 % for 

Trema orientalis whereas gallic acid activity was 73.89 ± 1.93 

%. All results are summarized in Table 4. The most of the 

secondary metabolites detected in these extracts are well 

known for their antioxidant activity [32,33]. Indeed, antioxidants 

have the ability to neutralize or inhibit the formation of free 

radical. Previous study reported that polyphenols have the 

function to scavenge the free radicals in human body and to 

help maintain healthy body by scavenging or removing the 

reactive oxygen species (ROS) [36]. In addition, the 

biological properties of flavonoids and phenolic compounds 

have been proved by their various mechanisms including 

inhibition of ROS generation, mitochondrial dysfunction, 

apoptosis [34, 35]. As far as we know, no study has been 
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conducted on the determination of antioxidant activity of ethanolic extracts of stem bark of Trema orientalis.  

 
Table 1: Preliminary phytochemical screening of extracts of D. guineense T. orientalis 

 

Phytochemicals Reagents T. orientalis D. guineense 

Flavonoid Sodium hydroxide (10 %), HCl (5 %) + + 

Tannins FeCl3 (1 %) + + 

Alkaloids Hydrochloric acid, Dragendroff’s reagent - + 

Triterpenes Acetic anhydride ; Sulphuric acid - + 

Coumarins Sodium hydroxide (10 %) ; H20; heating - + 

Saponins Distilled water follow vigorous agitation + + 

Essential oils Sulphuric vanillin + - 

Lignanes Sulphuric vanillin + - 

Anthocyanines Sulphuric vanillin - - 

Naphtoquinones KOH-MeOH (10 %) - - 

Anthracenes derivatives KOH-EtOH (10 %) - + 

Cardiac glycosides Sulphuric acid (10 %) + - 

 

Table 2: Total flavonoids and polyphenols contents of ethanolic extracts of Trema orientalis and Dialium guineense 
 

 Trema orientalis Dialium guineense 

Flavonoids (mg EQ/100 mg) 47.44 ± 0.41 15.34 ± 1.03 

Polyphenols (mg EAG/100 mg) 13.89 ± 1.01 102.82 ± 2.83 

 

Table 3: The DPPH Scavenged percentage of each concentration of the extracts 
 

Extracts concentration (µg / mL) 
DPPH Scavenged percentage (%) 

Trema orientalis Dialium guineense Ascorbic acid 

0.78 5.31 ± 0.58 3.28 ± 0.35 4.77 ± 2.02 

1.563 8.73 ± 0.52 11.20 ± 0.48 9.13 ± 4.02 

3.125 22.33 ± 3.11 20.94 ± 0.71 46.64 ± 2.15 

6.25 45.85 ± 0.82 47.65 ± 1.20 46.64 ± 2.15 

12.5 56.94 ± 0.80 71.83 ± 2.74 91.44 ± 1.15 

25 70.60 ± 3.49 88.78 ± 3.88 96.72 ± 1.03 

50 76.42 ± 1.21 92.25 ± 2.87 98.35 ± 0.69 

100 83.86 ± 1.88 96.06 ± 1.19 99.46 ± 0.38 

 IC50 (µg/mL) 

 4.80 ± 0.08 4.24 ± 0.09 4.00 ± 0.05 

 
Table 4: FRAP assay, Superoxide anion and Hydrogen peroxide scavenging activity of Trema orientalis and Dialium guineense 

 

 FRAP assay µmol AAE g-1 Superoxide anion (%) Hydrogen peroxide (%) 

Dialium guineense 3390.0 ± 131.68 88.52 ± 0.68 35.34 ± 5.72 

Trema orientalis 6007.8 ± 175.57 50.75 ± 3.23 40.35 ± 4.95 

Quercetin nd 83.48 ± 1.21 nd 

Gallic acid nd nd 73.89 ± 1.93 

nd : not determinated 

 

 
 

Fig 1: Radical DPPH scavenging activity of T. orientalis and D. guineense extracts. T. orientalis: Trema orientalis; D. guineense: Dialium 

guineense; A. acid: Ascorbic acid 
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Conclusion 

In conclusion, the results obtained in this study suggested that 

the ethanolic extract of Dialium guineense and Trema 

orientalis exhibited interesting antioxidant activity by 

neutralizing or inhibiting the formation of free radical. The 

strong antioxidant, antiradicals potential and phenolic 

contents of studied plants were described. The presence of 

phenolic acids and flavonoids contributed to the interesting 

antioxidant activity of these plants.  
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