	
	

	
	








Inventory and ethnobotanical study of edible fruit plants in the city of Soyo, Northern Angola
[bookmark: _GoBack]ABSTRACT
[bookmark: _Hlk58856467]This study aimed to identify edible fruit plants in the city of Soyo, Angola, highlighting their nutritional and therapeutic potential. Urban vegetation, particularly fruit plants, is crucial for human well-being, providing supplementary foods and income opportunities. Conducted between the months of April and August 2025, the botanical survey documented 25 species of fruit plants from 25 genera and 15 botanical families. The most representative families included Anacardiaceae and Arecaceae, with 3 species each. Most of the species are trees, accounting for 56.41%, with decoction (53.85%) being the main preparation method and oral intake (51.28%) the predominant route of administration. The main parts of plants used in phytotherapy were the leaves (42.86%) and the fruits (28.57%), intended for the treatment of various ailments. This study provides a valuable database on plants with nutritional and therapeutic benefits, emphasizing the need for further research on fruiting seasonality, species richness, market value, and nutritional content. The domestication of these species could ensure a sustainable food supply and promote phytochemical and pharmacological research.
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INTRODUCTION 
The world is becoming increasingly urbanized. If current trends continue, the global urban population is expected to reach 6.3 billion people by 2050, nearly double the 3.5 billion urban residents in 2010 (Secretariat of the Convention on Biological Diversity, 2012). Currently, almost 55.3% of the world's population lives in cities. By 2035, the urban population will represent 62.5% of the total population, and by 2050, nearly 70% of the population is expected to live in cities (United Nations, 2018). In Angola, the majority of the population (63%) lives in urban areas (INE, 2016).
Vegetation, especially trees, shrubs, and grasses, is an important part of urban ecosystems (Folega et al., 2017). According to Laille et al. (2013), urban green spaces contribute to improving the quality of the living environment and the attractiveness of cities. These spaces address not only social and ecological issues but also economic ones. The presence of plants in cities provides many benefits. These include the reduction of air pollutants (Nowak et al., 2006), heat islands (Akbari et al., 2001), the decrease of carbon dioxide levels through humidity, precipitation, radiation, and carbon sequestration (Wanderley and Miguel, 2019; Buriol et al., 2019; Vroh et al., 2014), erosion control, soil delineation, and land marking (Tourey et al., 2020). Plants in urban areas also respond to social, environmental, and economic challenges by providing shade and meeting nutritional needs, thus promoting food and nutritional security (Secretariat of the Convention on Biological Diversity, 2012; CEMIG, 2011; Wu et al., 2010).
In addition, plants help to reduce hunger, protect the environment, and redirect the wind, provide genetic protection for native flora, conserve fauna and flora, improve people's physical and mental health, and form visual or acoustic barriers. Plants also provide bioenergy, plant-based medicines (CEMIG, 2011), and a habitat for wildlife (Barth et al., 2015). They have the potential to reduce stress and promote a happier and healthier living environment (Camps-Calvet et al., 2016).
The consumption of fruit plays an important role in human nutrition and health. Fruit is a rich source of vitamins, minerals, folic acid, dietary fiber, antioxidants, and thiamine (Van Duyn and Pivonka, 2000). They also contribute to the proper functioning of the body, particularly the digestive tract, and protect against various types of diseases. Additionally, eating fruit helps prevent diseases such as cervical cancer, heart disease, stroke, skin problems, and other chronic illnesses (Collese et al., 2017). Fruits are rich in antioxidants and work to modify metabolic activity and detoxification (Iqbal et al., 2019; Slavin and Lloyd, 2012). The essential nutrients found in fruits are necessary for the normal functioning of the body. These include iron, calcium, vitamins, magnesium, fiber, protein, potassium, sodium, phytonutrients, and antioxidants (Riordan et al., 2017).
Furthermore, the sale of fruits is a source of income that can be used to solve many household problems, such as the acquisition of goods and services, like food and clothing, and school supplies (Mawunu et al., 2023a). In addition, urban ecosystems can support a remarkable richness of plant species (Schwartz et al., 2014), in some cases more abundant than adjacent non-urban landscapes (Ives et al., 2016). Although cities still possess distinct communities of native species (Aronson et al., 2014), urban species communities have been significantly impacted by species invasions and extinctions (Duncan et al., 2011).
Urban biodiversity is influenced not only by the state of the native natural ecosystem, but also by the planning, design, and management of the built environment, which is influenced by economic, social, and cultural values, as well as human demographics (Secretariat of the Convention on Biological Diversity, 2012). Globally, the diversity of exotic or introduced species in urban environments is higher than that of native plants (Mawunu et al., 2022b; Wang et al., 2020; Esteves and Corrêa, 2018). According to Wanderley and Miguel (2019), Yang et al. (2014); Palma et al. (2016), uncontrolled urbanization can affect plant diversity, decreasing the richness of native species and increasing the richness of exotic species. According to Hou et al. (2023), urbanization increases the richness of exotic species while decreasing the richness of native species.
However, few studies have been conducted on the nutritional and therapeutic value of food plants. The present study, which investigates the ethno-nutritional and ethno-medicinal heritage, would therefore be the first in the Zaire province, specifically in the city of Soyo. The objective of the present study is to investigate nutraceutical plants and to confirm their nutritional and therapeutic potential, in order to contribute to the strengthening of national and global scientific databases on the use of plants for human well-being.
The objective of this study is to inventory and characterize the various species of wild and cultivated fruits present in the city of Soyo. In addition, this study will provide information on the following aspects of the food flora of edible fruits in the city of Soyo: an assessment of the diversity of the city's native and introduced edible flora; knowledge about the ecological characteristics of the inventoried species, the edible parts, methods of consumption, methods of preparation and administration of medicinal recipes, the diseases they treat, and their state of origin, etc.





MATERIALS AND METHODS
Location of the study area
Soyo, also spelled Soio, is a city and municipality in Angola's Zaire Province, located in the north of the country, near the border with the Congo-Kinshasa.
[image: ]
[bookmark: _Toc203832259][bookmark: _Toc208314022]Figure 1: Location of the study área
Characterization of the study area
Administrative division and population
Soyo is located in the north of Angola. According to the 2018 population projections prepared by the National Institute of Statistics, it has a population of 258,599 inhabitants and covers a territorial area of 5,573 km². It is the only Angolan municipality that is more populous than the capital municipality of its province, surpassing Mbanza Congo (INE, 2014).
The headquarters is an industrial and port city, known for the important port of Soyo, and for the oil terminals of the Kwanda estuary. During the colonial period, the locality was known as Santo António do Zaire. The municipality of Soyo is administratively divided into two communes, with the headquarters corresponding to the city of Soyo itself, and there is also the commune of Pedra de Feitiço (AMS, 2017).
[bookmark: _Toc203832261][bookmark: _Toc208314024]The main geographical reference of the Municipality is the Congo estuary (also called the Zaire estuary or Diogo Cão Bay), which receives the waters of the Congo basin and small rivers, forming a vast complex of channels, islands, islets, mangroves, and sediment banks. The area is extremely rich in hydrocarbons.
Etymology and History
Soio (originally written "Sonho" and pronounced Sonyo) was a Province of the Kingdom of Congo, which extended south of the mouth of the Congo River (or Zaire).
When the first Portuguese arrived in 1482, Soyo was already an administrative entity, whose Administrator held the title of "Lord of Soyo" (Muene Soyo).
During the 16th century, Soio was governed by a member of the Congo royal family, appointed by the king and serving a limited term. The ruler at the time the Portuguese arrived was baptized as Manuel; it was said that he was the uncle of the reigning king.
Within his supervision of the Congo, the Sio was authorized to expand and conquer other regions under royal rule. Thus, Nzinga Nkuwu, king of the Congo in 1491, allowed an expansion of the Soio territory; following the baptism of the ruler, this expansion allowed Soio to control several sub-provinces, including Pambula, Quimi, Tube, along the Congo River, and Lovata (among others) off the Atlantic coast.
Methodology
For the present research, a semi-structured questionnaire and direct observation were used, as well as bibliographic research. The use of more than one market was an appropriate strategy to verify the accuracy of the information received from different informants. In our investigations, the following information was necessary: the vernacular names of edible fruit species, vegetative forms, categories, modes of consumption, parts used in medicine, preparation and administration methods, among various aspects. The method adopted for data collection was the socioeconomic survey applied by Monizi et al. (2019), Monizi et al. (2018a), and Mawunu et al. (2020). It consisted, first, of the development of a questionnaire to better understand the trade of fruits and leafy vegetables in the study area.
Collection and Botanical Identification of Plants
For data collection, a non-probabilistic survey was conducted among the communities of the city of Soyo. The establishment of a reference herbarium is a fundamental basis for any floristic inventory study. After observing and photographing the samples of edible fruit species during fieldwork, some well-known species were identified directly on site. The botanical identification of the unidentified samples was carried out by the faculty of the Department of Agronomic Engineering at the Nimi Ya Lukeni Higher University Institute – Soyo and the Bengo Polytechnic Higher Institute.
Data analysis
After the survey, the data were processed with the aid of Excel 2016 software. The data are presented in charts and tables.
RESULTS AND DISCUSSION
Table 1: Taxonomic inventory of edible fruit plants documented in the city of Soyo
	Families
	Vernacular names
	Species
	T. M
	C. P
	M. C
	Other Uses

	

Anacardiaceae
	Mangueira (Port.)
	Mangifera indica L.
	Tree
	Exotic
	Ripe
	Medicinal, Bioenergy, Shadow

	
	Gajageira (Port.)
	Spondias mombim L.
	Tree 
	Native
	Ripe
	Medicinal, Sombra

	
	Cajueiro (Port.)
	Anacardium ocidentale L.
	Tree
	Exotic
	Ripe
	Medicinal

	
Arecaceae
	Palmeira (Port.) 
	Eleais guinnensis Jacq 
	Tree
	Native
	Boiled, roasted
	Medicinal, Bioenergy

	
	Coqueiro (Port.)
	Cocos nocifera L.
	Tree
	Exotic
	Natural
	Medicinal

	
	Bordoeiro (Port.)
	Raphia sp
	Tree 
	Exotic
	Raw, Roasted
	Medicinal

	Musaceae
	Banana mesa (Port.)
	Musa sapientum L.
	Herbaceous
	Exotic
	Raw
	

	
	Banana pão (Port.)
	Musa paradisiaca L.
	Herbaceous
	Exotic
	Raw
	Medicinal

	Annonaceae
	Sape Sape (Port.)
	Annona muricata L.
	Shrub
	Exotic
	Raw
	Medicinal

	
	Fruta-piha (Port.)
	Annona squamosa L.
	Shrub 
	Exotic
	Raw
	Medicinal

	Burseraceae
	Mumbidi (Kik.)
	Canarium schweinfurthii Engl.
	Tree 
	Native
	Boiled
	Medicinal

	
	Safueiro (Port.)
	Dacryodes edulis G.Don
	Tree 
	Exotic 
	Boiled, roasted
	Medicinal, Bioenergy

	Rutaceae
	Limoeiro (Port.)
	Citrus limon L.
	Shrub
	Exotic
	Fresh, Juice
	Medicinal

	
	Larangeira (Port.)
	Citrus reticulata L.
	Shrub
	Exotic
	Ripe, Juice
	

	Moraceae
	Figueira (Port.)
	Ficus carica L.
	Shrub
	Exotic
	Raw
	Medicinal

	
	Jacqueira (Port.)
	Artocarpus heterophyllus Lam.
	Tree
	Exotic
	Raw
	Medicinal

	
Malvaceae
	Imbondeiro (Port.)
	Adansonia digitata L.
	Tree
	Native
	Juice
	Medicinal

	
	Makazu (Kik.)
	Cola acuminata (P.Beauv.) Schott & Endl.
	Tree
	Native
	Nautral
	Medicinal, Shadow

	Cucurbitaceae
	Melancia (Port.)
	Citrullus lanatus (Thunb.) Matsum. & Nakai
	Crawling
	Exotic
	Raw, Juice
	Medicinal

	Lauraceae
	Abacateiro (Port.)
	Persea americana Mill.
	Tree 
	Exotic 
	Raw
	Medicinal, Bioenergy

	Combretaceae
	Castanholeira (Port.)
	Terminalia catappa L.
	Tree


	Exotic
	Raw
	Medicinal

	Fabaceae
	Tamarino (Port.)
	Tamarindus indica L.
	Tree
	Exotic
	Natural
	Medicinal

	Caricaceae
	Mamoeiro (Port.)
	Carica papaya L.
	Herbaceous
	Exotic
	Raw
	Medicinal

	Passifloraceae
	Maracujageira (Port.)
	Passiflora edulis
	Liana
	Exotic
	Raw
	Medicinal

	Myrtaceae
	Goiabeira (Port.)
	Psidium guajava L.
	Shrub
	Exotic
	Raw
	Medicinal

	Legend: TM: Morphological Type; CP: Plant Category; M.C: Mode of Consumption; Kik: Kikongo; Port:Português



The results of Table 1 show that the flora of the city of Soyo is rich in various edible fruit species. A total of 15 botanical families were inventoried, distributed across 25 genera and 25 species. The Anacardiaceae and Arecaceae families were the most predominant, with 3 species each. Following them were the Musaceae, Annonaceae, Burseraceae, Rutaceae, Moraceae, and Malvaceae families with 2 species each, and finally the Cucurbitaceae, Lauraceae, Combretaceae, Fabaceae, Caricaceae, Passifloraceae, and Myrtaceae families with only 1 species each. Similar results were found by Mawunu et al. (2024) in the city of Uíge, having inventoried the Anacardiaceae, Annonaceae, and Rutaceae families as the most predominant, with 5 species. Different results were found by Raimunda et al. (2024) in the city of São Paulo, where they found the Myrtaceae family to be the most representative with 36 species. Ramson et al. (2023) in Brazil, through their research, found the families Apocynaceae, Euphorbiaceae, and Fabaceae to be the most representative in the study area.
Distribution of species by vegetative forms
Figure 2: Shows the different vegetative forms of the inventoried species

The results of Figure 2 show that among the main vegetative forms inventoried, trees (56.41%) were the most representative. Next were shrubs with 23.08%, herbaceous plants with 12.82%, climbers with 5.13%, and lastly creepers with 2.56%, being predominantly exotic at 71.79% and native at 28.21%. These results are similar to Mawunu et al. (2024) in the city of Uíge and Perreira et al. (2024) in Brazil, who found that trees were the most predominant species in the study area. In turn, Sandra et al. (2024) in Brazil found that most of the inventoried species are of exotic origin.
Main modes of consumption of the inventoried species
Figure 3: Shows the main modes of consumption of the organs of fruit plants

Regarding consumption methods (figure 3), the results show that ripe consumption (54.76%) is the most preferred. Next, raw consumption with 14.29%, boiled and juice with 11.90%, and roasted with 7.14%. Mawunu et al. (2022b) and Mawunu et al. (2024), through studies carried out in different areas, found ripe consumption as the main mode of consumption of the inventoried species.
Other uses of the inventoried species
Figure 4: Shows the other uses of edible fruit plants

Fruit plants in the city of Soyo are not only used for consumption (figure 4), they are also used in traditional medicine for the treatment of diseases at 54.00%. Next is bioenergy with 20.00%, shade with 18.00%, and tisane with 8.00%. This indicator shows that fruit plants in the study area have various uses that contribute to the livelihoods of local communities. Similar results were found by Mawunu et al. (2024) in the city of Uíge, who show that among the various documented species, they are used in traditional medicine, bioenergy, shade, tisane, among others.
Plant organs used in traditional medicine
Figure 5: Shows the plant organs used in traditional medicine

The results in Figure 5 show that leaves (42.86%) are the predominant organs used in traditional medicine. Next are fruits with 28.57%, stem bark with 14.29%, roots with 5.71%, and finally sap with 2.86%. The predominance of leaves is justified by being an organ that is easy to harvest and by storing a good amount of active principles. Similar results were found by (Camacho-Hernández et al., 2022; Canga et al., 2022; Djoza et al., 2021; Lautenschläger et al., 2018; Liyongo et al., 2023; Mawunu et al., 2022 and 2024; Mobale et al., 2023; Garcia et al., 2025) that leaves are the main plant organs used in traditional medicine for the treatment of diseases.
Preparation methods of traditional medical recipes
Figure 6: Main preparation methods of traditional medical recipes

Figure 6 illustrates that decoction (53.85%) is the main method of preparing traditional medicinal recipes. Next are grinding and peeling at 15.38%, roasting and maceration at 7.69%. The predominance of decoction is justified because it involves the extraction of active principles from the more rigid parts, such as stem bark, roots, among others. Similar results were found by Garcia et al. (2025), Mawunu et al. (2022 and 2024), and Liyongo et al. (2023) who reported that decoction predominates as the method of preparing traditional medicinal recipes.
Methods of administration of traditional medical prescriptions
Figure 7: Shows the methods of administration of traditional medical prescriptions

Regarding the modes of administration of medical prescriptions (Figure 7), the oral route predominates with 51.28%. Next, rubbing with 17.95%, bathing with 15.38%, agglutination with 10.26%, and the anal route with 5.13%. Other similar results were found by (Camacho-Hernández et al., 2022; Canga et al., 2022; Djoza et al., 2021; Lautenschläger et al., 2018; Liyongo et al., 2023; Mawunu et al., 2022 and 2024; Mobale et al., 2023; Garcia et al., 2025) stating that the administration of traditional medical prescriptions is frequently done through the oral route.
Relationship between documented plant families and treated diseases
Table 2: Shows the relationship between plant families and the number of diseases treated
	Botanical families
	Diseases
	Number of diseases treated

	
Anacardiaceae
	Back pain, Diabetes, Hypertension, Toothaches, Stomach aches, Hemorrhoids, Yellow fever, Breast milk
	
7

	Annonaceae
	Yellow fever, Toothaches, Stomach aches, Anemia, Constipation
	
5

	Moraceae
	Diarrhea, Cough, Cold, Fevers
	4

	Burseraceae
	Diarrhea, Stomach aches, Cough, Toothaches
	4

	Caricaceae
	Toothaches, Yellow fever, Typhoid fever, Stomach aches
	4

	Arecaceae
	Stomach aches, Anemia, Diabetes
	3

	Cucurbitaceae
	Dehydration, Diarrhea, Urinary tract infection
	3

	Musaceae
	Bronchitis, Cough, Dysentery
	3

	Musaceae
	Bronchitis, Cough, Diarrhea
	3

	Rutaceae
	Cough, Angina
	2

	Fabaceae
	Breast milk production, Diabetes
	2

	Combretaceae
	Stomach aches
	1

	Myrtaceae
	Dysentery
	1

	Passifloraceae
	Weakness
	1



Table 2 shows that the Anacardiaceae family was the most representative with 7 diseases treated. Next, Annonaceae with 5 diseases treated, Moraceae, Burseraceae, and Caricaceae with 4 diseases treated, Arecaceae, Cucurbitaceae, and Musaceae with 3 diseases treated, Rutaceae and Fabaceae with 2 diseases treated, and Combretaceae, Myrtaceae, and Passifloraceae with only 1 disease treated.
Relationship between documented species and number of diseases treated
Table 3: Relationship between documented species and number of diseases treated
	Species
	Diseases
	Number of diseases treated

	Adansonia digitata
	Anemia, Cough, Diarrhea, Diabetes, Asthma
	5

	Mangifera indica 
	Diabetes, Back pain, Hemorrhoids, Stomach pain
	4

	Canarium schweinfurthii
	Diarrhea, Stomach aches, Cough, Cold
	4

	Carica papaya
	Toothaches, Yellow fever, Typhoid fever
	3

	Citrullus lanatus
	Diarrhea, Dehydration, Urinary tract infection
	3

	Musa paradiaca
	Bronchitis, Dysentery, Constipation
	3

	Spondias mombim
	Breast milk, Diarrhea, Yellow fever
	3

	Anacardium ocidentale
	Abdominal pain, Toothaches, Diabetes
	3

	Ficus carica
	Diarrhea, Constipation, Cough
	3

	Cocos nocifera
	Diarrhea, Diabetes
	2

	Psidium guajava
	Desenteria, Insónia
	2

	Annona muricata
	Stomach pain, Yellow fever
	2

	Raphia sp
	Diabetes, Stomach pains
	2

	Elaeis guineensis
	Vision problems
	1

	Annona squamosa
	Anemia
	1



The results of Table 2 show that the species Adansonia digitata predominated in the research with 5 diseases treated. Next, Mangifera indica and Canarium schweinfurthii with 4 diseases treated, Carica papaya, Citrullus lanatus, Musa paradiaca, Spondias mombim, Anacardium occidentale, Ficus carica with 3 diseases treated, Cocos nocifera, Psidium guajava, Annona muricata, Raphia sp with 2 diseases treated, and the species Elaeis guineensis, Annona squamosa with only one disease treated. These results corroborate Mawunu et al. (2024) in the city of Uíge, who found the species Adansonia digitata to be the most representative of the main diseases treated.
CONCLUSION
The rich fruit-bearing vegetation of the city of Soyo includes 25 inventoried species, distributed across 25 genera and 15 botanical families. The families Anacardiaceae and Arecaceae were the most representative. The results of this research show that urbanization represents a particular threat to native and exotic plant species. Trees and shrubs make up the city's flora. A rich biodiversity of fruit-bearing species provides certain benefits to urban ecosystems, including the ability to supply food and human yield. This study provides a database of plants with nutritional and therapeutic potential for humans.
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Tree	shrubs	Herbaceous	Liana	Creeping	0.56410000000000005	0.23080000000000001	0.12820000000000001	5.1299999999999998E-2	2.5600000000000001E-2	



Raw	Natural	Boiled	Juice	Roast	0.54759999999999998	0.1429	0.11899999999999999	0.11899999999999999	7.1400000000000005E-2	



Medicinal	Bioenergy	Shadow	Herbal tea	0.54	0.2	0.18	0.08	



Leaf	Fruits	Bark of the stem	Roots	Seeds	Sap	0.42859999999999998	0.28570000000000001	0.1429	5.7099999999999998E-2	5.7099999999999998E-2	2.8500000000000001E-2	



Decoction	Grinding	Peel	Bake	Maceration	0.53849999999999998	0.15379999999999999	0.15379999999999999	7.6899999999999996E-2	7.6899999999999996E-2	



Oral route	Rub	Bath	agglutination	Anal route	0.51280000000000003	0.17949999999999999	0.15379999999999999	0.1026	5.1299999999999998E-2	
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