Local medicinal uses and phytochemical profiling of Phragmanthera capitata and Tapinanthus bangwensis (Loranthaceae) for treatment  hypertension in Daloa, Côte d’Ivoire



ABSTRACT  
Aim: Hypertension (HTN) is a major public health issue in West Africa. Plants of the Loranthaceae family, particularly Phragmanthra capitata and Tapinanthus bangwensis, are commonly used to treat this condition, but their bioactive properties are still largely unknown. The objective is to identify traditional practices and perform a qualitative phytochemical analysis of the leaves of these two species in Dalоa, Côte d’Ivoire. 
Methods: A semi-structured ethnopharmacological survey was conducted among 60 participants, including traditional practitioners and residents. The harvested leaves were dried, then ground into powder and extracted using aqueous and hydro-ethanolic maceration methods. The extracts obtained were examined to identify the presence of alkaloids, flavonoids, tannins, saponins, polyphenols, terpenes and steroids. 
Results: The leaves are mainly used, especially in the form of decoctions administered orally. All extracts contained flavonoids, tannins, saponins and alkaloids, while terpenes and steroids were only found in hydro-ethanolic extracts. 
Conclusion: This research provides unprecedented scientific documentation on the traditional uses and bioactive compounds associated with these Loranthaceae, thus providing a solid basis for further pharmacological and toxicological investigations.
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1. INTRODUCTION
Hypertension (HTN) is a chronic disorder, usually without symptoms, which is one of the major factors contributing to cardiovascular morbidity and mortality globally (WHO, 2002). It affects more than 20 million people in sub-Saharan Africa, with incidence increasing significantly under the combined influence of rapid urbanisation, dietary transition and lifestyle changes (WHO, 2003). In Côte d’Ivoire, the management of high blood pressure faces considerable structural obstacles, including the high cost of antihypertensive drugs, their scarcity and the lack of adequate health infrastructure, especially in rural and peri-urban areas (Edmond, 1987). In this context, the use of traditional medicine is a treatment option commonly adopted by local inhabitants. Medicinal plants play a key role here, thanks to their availability, their socio-cultural roots and the faith placed in indigenous knowledge. Among these species are often parasitic vascular plants of the Loranthaceae family, particularly Phragmanthera capitata and Tapinanthus bangwensis, mentioned by various authors in the context of treating high blood pressure. This is due to their presumed hypotensive effects and their widespread use in local pharmacopoeias (Kalis, 1997; Amon et al., 2017; Ladoh et al., 2019). However, despite their importance in the field of ethnomedicine, scientific information on their specific applications and phytochemical composition remains incomplete. The objective of this research is to systematically document the local medicinal use of P. capitata and T. bangwensis in the treatment of high blood pressure in Daloa. It also aims to qualitatively describe their main secondary metabolites in order to establish a solid scientific basis for future pharmacological research and their potential therapeutic use.

2. MATERIALS AND METHODS
2.1. Biological material
The biological material consists of leafy stems of Phragmanthera capitata and Tapinanthus bangwensis (Loranthaceae), which were collected from their host plants in various rural areas on the outskirts of the municipality of Daloa. 
The botanical identification of the species was validated by examining morphological traits, based on the Flora of the National Centre for Floristics (CNF) Herbarium and existing scientific references (Boussim, 2002; Soro, 2010; Amon et al., 2017). To ensure accurate visual identification and document the biological material, both species were illustrated (Fig. 1).

[image: ]
[image: F:\Memoires des etud encadrés\Nouveau dossier\20190511_090438.jpg]
Fig. 1. Leafy branches of P. capitata (A) and T. bangwensis (B) collected from   
            their host plants in the outskirts of Daloa.
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2.2. Methods
2.2.1. Selection of Loranthaceae species
We chose the species Phragmanthera capitata and Tapinanthus bangwensis for this research because of their common use in traditional medicine preparations in Côte d’'Ivoire. Their choice is based on numerous references cited by traditional practitioners, highlighting their ethnomedical and therapeutic value (Kalis, 1997; Amon et al., 2019). 

2.2.2. Ethnopharmacological survey
An ethnopharmacological study was conducted among 60 informants in three major markets in the city of Daloa (Fig. 2), namely the Orly market (06°52.228' N, 006°27.332' W), the Great Market (06°52.899' N, 006°52.459' W) and the Lobia Market (06°53.891' N, 006°27.180' W). These markets are recognised as hubs for the commercialisation and transmission of knowledge about medicinal plants.
Of these informants, 40 individuals were selected for in-depth analysis. They consisted mainly of herbalists (36) and a limited number of traditional medicine practitioners. The informants were chosen on the basis of their recognised expertise and practical experience in the use of Loranthaceae to treat high blood pressure, with preference given to those who possessed traditional knowledge passed down from generation to generation. 
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Fig. 2. Map showing the locations of ethnopharmacological survey sites 
            within the district of Daloa


















The information was collected using a questionnaire administered through semi-structured interviews (Tra Bi et al., 2008), conducted in French and local languages, with the support of an interpreter if necessary, following the freely given consent of the interviewees. The information concerned the parts of the two species used, methods of preparation, modes of administration, empirical doses, frequency and duration of treatment, and the perceived effectiveness of the remedies for treating high blood pressure. Data on the origin of ethnomedical knowledge and users' opinions on the effectiveness of treatments were also recorded.
The data were then encoded and examined using Microsoft Excel 2013. The citation frequency (CF) of the various parts of plants used was calculated using the formula indicated by Begossi (1996):
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2.2.3. Extraction preparation
For aqueous extraction, 50 g of powder was macerated in 500 mL of distilled water at a temperature of 60 °C for 24 hours, with continuous stirring. The solution was then filtered, concentrated at 50 °C, and the extract obtained was stored at a temperature of 4 °C. For hydro-ethanol extraction, 50 g of powder was macerated in 500 mL of a mixture of ethanol and water (70:30, v/v) at room temperature for 24 hours (Zirihi et al., 2005). Following filtration, the ethanol was removed by evaporation and the extract was kept at 4 °C. The percentage yield of the extracts was determined using the formula below (Harborne, 1998; Zirihi et al., 2005):
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where the dry extract weight corresponds to the mass of the extract remaining after evaporation of the solvent, and the initial powder weight indicates the mass of dry powder used for extraction.

2.2.4. Qualitative phytochemical screening
Qualitative phytochemical screening of crude extracts of Phragmanthera capitata and Tapinanthus bangwensis was performed to determine the presence of different families of secondary metabolites, including tannins, saponins, flavonoids, alkaloids, phenols, terpenes, and steroids. Identification was performed using specific chemical tests:
- tannins: 3 drops of a 2% ferric chloride (FeCl₃) solution added to the extract to note a colour change;
- saponins: Add 10 mL of distilled water to the sample for two minutes, followed by shaking to create a lasting foam;
- flavonoids: Add 5 mL of hydrochloric alcohol (prepared by combining 10 mL of 96° ethanol, 10 mL of distilled water and 10 mL of concentrated hydrochloric acid, then diluted twice) to the sample, followed by the addition of 2 to 3 magnesium chips and three drops of isoamyl alcohol to indicate the presence of flavonoids by colouration; 
- alkaloids: Add 6 mL of 60°C alcohol with two drops of Dragendorff's reagent (aqueous solution of potassium iodo-bismuth) to detect the precipitation of alkaloids.
- phenols: A specific colour change can be observed by adding a drop of a 2% aqueous solution of FeCl₃ to the sample.
- terpenes and steroids: 2 mL of acetic acid and 2 mL of concentrated sulphuric acid added to the extract, followed by observation of a blue-green colour for steroids and a red-purple colour for terpenes according to the Liebermann-Burchard test.
These tests made it possible to qualitatively determine the presence or absence of each family of metabolites in the extracts studied.

3. RESULTS
3.1. Socio-demographic characteristics of informants
Table 1 presents the results of the survey conducted among 40 informants from the Orly, Grand Marché and Lobia markets in Daloa. Most were herbalists (36 out of 40, or 90% of participants) and women (31 out of 40, or 77.5% of participants). The age distribution of participants was as follows: over 35 years old (17.5% of respondents), 36 to 45 years old (32.5% of respondents) and 46 to 69 years old (50% of respondents). The ethnic groups represented included Malinké (37.5% of respondents), Baoulé (25%), Senoufo (20%), Agni (15%) and Bété (2.5%). It indicates that the majority of individuals surveyed (92.5% of respondents) acquired their knowledge through traditional transmission, while 7.5% opted for an empirical learning approach.


Table 1. Respondents’ socio-demographic characteristics (n = 40)

	Characteristics
	Modalities
	Number
	Frequency (%)

	Gender
	Male
	9
	22.50

	
	Female
	31
	77.50

	Age
	> 35 years
	7
	17.50

	
	36 - 45 years
	13
	32.50

	
	46 - 69 years
	20
	50

	
Ethnicity
	Agni
	6
	15

	
	Baoulé
	10
	25

	
	Malinké
	15
	37.50

	
	Bété
	1
	2.50

	
	Sénoufo
	8
	20

	Professional group
	Herbalists
	36
	90

	
	Traditional healers
	4
	10

	Aquired knowledge
	Ancestral
	37
	92.50

	
	Empirical
	3
	7.50




3.2. Ethnopharmacological uses of Loranthaceae species
3.2.1. Frequency of use of species parts
Table 2 shows the frequency with which parts of Phragmanthera capitata and Tapinanthus bangwensis are cited. It should be noted that 100% of respondents mention the leaves for both species. The stems have low citation rates, with 10% of respondents for P. capitata and 8% for T. bangwensis. Neither group of species was mentioned (0% of respondents) with regard to flowers and fruits.


Table 2. Frequency of citation of parts of Loranthaceae used

	Part
	Phragmanthera capitata
	Tapinanthus bangwensis

	Leaves
	100 %
	100 %

	Stems
	10 %
	8 %

	Flowers
	0 %
	0 %

	Fruits
	0 %
	0 %





3.2.2. Methods of Preparation, routes of administration, doses, and duration of treatment 
Table 3 shows that for Phragmanthera capitata and Tapinanthus bangwensis, only the leaves are used in the preparation of remedies. The predominant method of preparation is decoction, cited by 95% of respondents for both species, while infusion is indicated less frequently, by 20% of respondents for P. capitata and 15% for T. bangwensis, representing alternative practices. For both species, the only method of administration is oral. The only therapeutic use associated with these preparations is the treatment of high blood pressure.


Table 3. Ethnopharmacological practices involving the leaves of P. capitata and 
              T. bangwensis for treating hypertension

	Species
	Part used
	Preparation method
	Route of administration  
	Main indication

	P. capitata
	  Leaves  
	Decoction (95 %), Infusion  (20 %)
	Oral
	Hypertension

	T. bangwensis
	  Leaves  
	Decoction (95 %), Infusion (15 %)
	Oral
	Hypertension




3.3. Phytochemical screening 
3.3.1. Phragmanthera capitata
Table 4 presents the results of phytochemical screening carried out on aqueous and hydroalcoholic extracts of Phragmanthera capitata. The phytochemical study reveals the presence of alkaloids, flavonoids, tannins, saponins and polyphenols in both types of extract, with varying degrees of abundance. The aqueous extract is rich in flavonoids and saponins, while terpenes and steroids are not found in the aqueous extract but are only identified in the hydro-ethanolic extract.


Table 4. Phytochemical screening results of aqueous and hydro-ethanolic extracts 
               of P. capitata

	Component
	Aqueous extract
	Hydro-ethanolic extract

	Alkaloids
	+
	+

	Flavonoids
	+++
	+

	Tannins
	++
	++

	Saponins
	+++
	+

	Polyphenols
	+
	+

	Terpenes/steroids
	−
	+



- : Absent, + : Low abundance; ++ : Moderate abundance; +++ : Very high abundance


3.3.2. Tapinanthus bangwensis
Table 5 presents the results of phytochemical screening of aqueous and hydro-ethanolic extracts of Tapinanthus bangwensis. The phytochemical study demonstrates the presence of alkaloids, flavonoids, tannins, saponins and polyphenols in both extracts, with a notable variation in their abundance. The aqueous extract is rich in flavonoids and saponins, while terpenes and steroids are not present in the aqueous extract and can only be identified in the hydro-ethanolic extract.


Table 5. Phytochemical screening results of aqueous and hydro-ethanolic extracts
               of T. bangwensis 
                  
	Component
	Aqueous extract
	Hydro-ethanolic extract

	Alkaloids
	+
	+

	Flavonoids
	+++
	+

	Tannins
	++
	++

	Saponins
	+++
	+

	Polyphenols
	+
	+

	Terpenes/steroids
	−
	+



- : Absent, + : Low abundance; ++ : Moderate abundance; +++ : Very high abundance


4. DISCUSSION
Ethnopharmacological data reveal that the leaves of Phragmanthera capitata and Tapinanthus bangwensis are used almost exclusively by the inhabitants of Daloa to treat hypertension, while the stems, flowers and fruits are rarely used. This preference reflects specific traditional knowledge and is consistent with the findings of Kalis (1997) and Amon et al. (2025), who assert that the leaves contain a considerable number of bioactive metabolites.
Decoction is the preferred method of preparation, used by 95% of respondents. This method favours the extraction of water-soluble compounds such as flavonoids, tannins, polyphenols and saponins, known for their antioxidant, antihypertensive and vasodilatory effects (Brun et al., 1997; Harborne, 1998; Amon et al., 2025). The almost exclusive use of oral administration is consistent with the systemic nature of the disease being treated, which requires internal assimilation of the active ingredients.
The presence of flavonoids, tannins, saponins, polyphenols and alkaloids in all extracts has been confirmed by phytochemical screening. The exclusive identification of terpenes and steroids in hydro-ethanolic extracts highlights the importance of solvent choice for the extraction of lipophilic compounds with pharmacological potential. The metabolic profile observed provides a probable scientific justification for the historical efficacy of these plants, with flavonoids and polyphenols playing a role in blood pressure regulation, while saponins and alkaloids influence cardiac contractility and urinary excretion (Anderson, 2003).
The interchangeable use of P. capitata and T. bangwensis to treat hypertension may be due to their similar phytochemical profiles, although quantitative or qualitative variations in metabolite concentration may affect therapeutic performance.

5. CONCLUSION 
Phragmanthera capitata and Tapinanthus bangwensis are significant ethnopharmaceutical plants in the traditional treatment of hypertension in Daloa. Their leaves, often prepared as a decoction, contain flavonoids, tannins, saponins, polyphenols, and alkaloids. Terpenes and steroids, on the other hand, are only found in hydro-ethanolic extracts. This information provides a robust scientific foundation for future pharmacological research and the development of products that may have an antihypertensive effect.
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