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Abstract
This study aimed to identify edible fruit plants in Uíge, Angola, highlighting
their nutritional and therapeutic potential. Urban vegetation, particularly fruit
plants, is crucial for human well-being, offering supplementary food and income
opportunities. Conducted from November 2022 to October 2023, the botanical
survey documented 51 fruit plant species from 37 genera and 25 families.
Prominent families included Anacardiaceae, Annonaceae, and Rutaceae, with
72.5% of species being exotic. Commonly found plants were Mangifera indica
(13.08%), Persea americana (11.99%), Pachylobus edulis (9.50%), Carica papaya
(8.41%), and Psidium guajava (7.63%). The majority of the flora comprised
phanerophytes (90.20%). Most fruits (52.9%) are consumed directly, with decoction
(51.2%) being the main preparation method and oral consumption (78.9%) the
predominant administration route. The primary plant parts used in herbal
medicine were leaves (29.9%) and fruits (22.9%), targeting ailments such as
diarrhea (15.2%) and diabetes (13.1%). This study provides a valuable database
for plants with nutritional and therapeutic benefits, emphasizing the need for
further research into their fruiting seasonality, species richness, market value,
and nutritional content. Domesticating these species could ensure a sustainable
food supply and advance phytochemical and pharmacological research.
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1. Introduction

The world is becoming increasingly urbanized. If current trends continue, the world’s urban population is
expected to reach 6.3 billion people by 2050, almost 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 account for 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). In agreement with Laille et al. (2013), urban green spaces contribute to improving the quality of the living
environment and the attractiveness of cities. They address not only social and ecological issues, but also
economic ones. The presence of plants in cities provides many benefits. These include reducing air pollutants
(Nowak et al., 2006), heat islands (Akbari et al., 2001), reducing carbon dioxide levels through humidity,
precipitation, radiation and carbon sequestration (Wanderley and Miguel, 2019; Buriol et al., 2019; Vroh et al.,
2014), erosion control, land delimitation, and land marking (Tourey  et al., 2020).

Plants in urban areas also address social, environmental and economic challenges by providing shade
and meeting nutritional needs, thereby 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, healthier living environment (Camps-Calvet et al., 2016).

Fruit consumption 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 disease. Also, 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 function 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).

Moreover, fruit sales are a source of income that can be used to solve many household problems, such as
purchasing goods and services, such as food and clothing, and school equipment (Mawunu et al., 2023a).

Besides, 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 have
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 and human demographics (Secretariat of the Convention on Biological Diversity, 2012). And
globally, the diversity of exotic or introduced species in urban environments is greater than the diversity of
native plants (Mawunu et al., 2022b; Wang et al., 2020; Esteves and Corrêa, 2018). In agreement with Wanderley
and Miguel (2019), Yang et al. (2014); Palma et al. (2016), uncontrolled urbanization can affect plant diversity,
decreasing the richness of native plant species and increasing the richness of exotic plant species. According
to Hou et al. (2023), urbanization increases the richness of exotic species while decreasing the richness of
native species.

However, little research has been carried out into the dual nutritional and therapeutic value of food plants.
The present study investigating the ethno-nutritional and ethno-medicinal heritage would therefore be a first
in the province of Uíge, particularly in the city of Uíge. The aim of the current study is to investigate nutraceutical
plants and confirm their dual nutritional and therapeutic potential, in order to help strengthen national and
global scientific databases on the use of plants for human well-being.
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The aim of this study is to inventory and characterize the various wild and cultivated fruit species present
in the town of Uíge. In addition, this study will provide information on the following aspects of the wild and
exotic fruit food flora in the town of Uíge: (1) an assessment of the diversity of native and introduced edible fruit
flora in the city; (2) knowledge of the ecological characteristics of the species inventoried, their edible organs,
consumption methods, methods of preparation and administration of phytomedicinal recipes, the diseases
they treat and their nativity status, etc.

2. Materials and methods

2.1. Study area

The species were inventoried in Uíge city, in northern Angola. In this article, we present only the species of
edible fruit plants recorded in this city (urban and peri-urban neighborhoods).

2.2. Materials

The biological material includes all the plant species of the wild and exotic flora of the city of Uíge, which
produce fruit used for food purposes. These plants were found in the avenues, hut gardens, schoolyards,
administrative bodies and green spaces of the city. Linked to urban horticulture, this study covers arborescent
and non-arboreal taxa (trees, shrubs, sub-shrubs, lianas and grasses). Plant material was identified directly in
the field and, where this was not possible, samples were transported to the herbarium of the agronomy
department of the Kimpa Vita University Polytechnic Institute for identification by botanists. At the taxonomic
level, the treatment follows the systematic ordering of POWO (2023).

2.3. Methods

2.3.1. Botanical prospecting

Data collection took place in the city of Uíge, between latitudes 7° 35’49.9203" and 7° 37’30.80388" and
longitudes between 15° 2’30.876" and 15° 3’36.15012" in 10 urban and peri-urban neighborhoods. The field
survey was conducted in Uíge City from November 2022 to October 2023 (Figure 1).The botanical survey also
included the creation of an inventory of edible fruit trees in the city of Uíge. This qualitative inventory includes
plants on boulevards, plants in rows along highways, plants in gardens and green spaces, plants in courtyards
list and schools, plants in hedges bordering private or public property, and plants in open spaces in urban
areas. During this inventory phase, the life form of each species (trees, shrubs, lianas, grasses), the consumption
methods and other uses of each species were documented, local names are recorded (Ngbolua et al. 2023a, b;
Mawunu et al., 2022a, b; Masengo et al., 2024; Pisco et al., 2024).

2.3.2. Ethnobotanical Surveys

The research was based on personal interviews with property owners, local authority officials, particularly
those responsible for environmental management, and neighborhood leaders. The interviews were semi-
structured and open-ended. The approach of the research is, on the one hand, to identify the resources and to
question the inhabitants of Uíge about their origin and associated characteristics.

2.4. Data analysis

All data collected in this study were processed using Microsoft Office Excel (version 2016), and presented in
the form of graphs or tables. Various variables covered are: plant species cited, recipes, diseases treated,
growth forms, plant organs used, consumption modes, preparation and administration methods, etc. In order
to be able to compare the data recorded with other studies, calculations of descriptive statistics, in particular
frequencies, have been made: Relative Frequency of Citations (RFC) and Relative Frequency of Citations as a
Percentage (RFC%). The relative frequency of citations shows the local importance of each plant species and is
calculated for each species. (Formula 1). RFCs = FCs/N (Formula 1). Formula 1: Calculation of the relative
frequency of citations (RFC): s = species, FC = frequency of citations by an informant; N = total number of
informants (Ahmad et al., 2014).
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3. Results and discussion

Table 1 presents data on the inventory, floristic diversity, consumption patterns, and economic value of edible
fruit plants in the city of Uíge.

Figure 1: Location of sampling sites in the city of Uíge, Angola

Table 1: Taxonomic inventor, and floristic diversity of edible fruit plants in the city of Uíge

Family

Anacardiaceae

Anacardiaceae

Anacardiaceae

Anacardiaceae

Anacardiaceae

Annonaceae

Vernacular name

Mangueira (Port.),
Manga (Kik)

Gajajiera (Port.),
mungiengie (Kik.)

Manga gajajiera
(Port.), Manga
sende (Ling.)

Cajueira (Port.),
Nkaziwa (Kik.)

Mviwa (Kik.)

Fruta pinha (Port.)

Species

Mangifera indica
L.

Spondias
monbim L.

Spondias dulcis
Parkinson

Anacardium
occidentale L.

Pseudospondias
microcarpa (A.
Rich.)

Annona
squamosa L.

  GF

Tree

Tree

Tree

Shrub

Tree

Shrub

  NS

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

       ES

Marketable

Marketable

Marketable

No
marketable

No
marketable

Marketable

   BT

MsPh

MsPh

MsPh

MsPh

MsPh

McPh

 PD

Pan

Pan

Pan

NT

GC

Pan

    CM

Raw, juice,
boiling

Raw, juice

Raw

Raw

Raw

Raw

FR(%)

13.08

6.37

1.87

0.87

0.05

0.53
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Table 1 (Cont.)

Family Vernacular name Species   GF   NS        ES    BT  PD     CM FR(%)

Annonaceae

Annonaceae

Annonaceae

Annonaceae

Arecaceae

Arecaceae

Arecaceae

Bromeliaceae

Burseraceae

Burseraceae

Caricaceae

Combretaceae

Cucurbitaceae

Fabaceae

Flacourtiaceae

Lamiaceae

Sapi sapi (Port.)

Sapi sapi (Port.)

Lomboloka (Kik.)

Lolo kiambulu,

Lomboloka kia
nkufi (Kik.)

Ngazi, ba dia ngazi
(Kik.)

Coqueiro (Kik.)

Bordão (Port.),
Matombe (Kik.)

Abacaxi (Port.),
Nanazi (Kik.)

Safueiro (Port.),
N’safu (Kik.)

Mbidi, mumbidi
(Kik.)
Mamoeiro (Port.),
Kikila (Kik.)

Castanholeira
(Port.)

Melancia (Port.),
Ntetu (Kik)

Tamarino (Port.)

Confiture (Fr.)

Mfilu, mufilu
(Kik.)

Annona
muricata L.

Annona
reticulata L.

Annona
senegalensis
Pers.

Annona
stenophylla
Engl. & Diels

Elaeis
guineensis
Jacq.

Cocos nucifera
L.

Raphia
matombe De
Wild.

Ananas
comosus (L.)
Merr.

Pachylobus
edulis G.Don

Canarium
schweinfurthii
Engl.

Carica papaya
L.

Terminalia
catappa L.

Citrullus
lanatus (Thunb.)
Matsum. &
Nakai

Tamarindus
indica L.

Flacourtia
jangomas (Lour.)
Raeusch.

Vitex madiensis
Oliv.

Shrub

Shrub

Shrub

Sub
shrub

Palm
tree

Palm
tree

Palm
tree

Herb

Tree

Tree

Tree

Tree

Creeping

Tree

Tree

Shrub

Native

Exotic

Native

Native

Native

Exotic

Native

Exotic

Native

Native

Exotic

Exotic

Exotic

Exotic

Exotic

Native

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

No
marketable

McPh

McPh

McPh

NaPh

MsPh

MgPH

MsPh

Chd

MsPh

MgPh

MsPh

MaPh

Thgr

MsPh

MsPh

McPh

Pan

Pan

AT

AT

Pan

Pal

GC-
Z

Pan

BGC

GC

Pan

Pal

AM

Pan

AT

AT

Raw, juice

Raw, juice

Raw

Raw

Raw,
boiling,
grilled

Raw

Raw,
boiling

Raw, juice

Raw,
Heating
(warm
water)

Heating
(warm
water)

Raw, juice

Raw

Raw, juice

Raw, juice

Raw

Raw

2.66

2.02

0.98

0.63

5.14

1.78

0.92

0.52

1.51

0.75

8.41

0.95

0.65

0.95

0.80

1.71
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Table 1 (Cont.)

Family Vernacular name Species   GF   NS        ES    BT  PD     CM FR(%)

Lauraceae

Malvaceae

Malvaceae

Malvaceae

Malvaceae

Moraceae

Moraceae

Moraceae

Musaceae

Musaceae

Myrtaceae

Myrtaceae

Myrtaceae

Myrtaceae

Oxalidaceae

Passifloraceae

Abacateiro (Port.),
mvoka (Kik.)

Cacao (Port.)

Makazu, Nkazu
(Kik.)

Imbondeiro (Port.),
Nkondo (Kik.)

Lunguba lua
mputu (Kik.)

Figueira (Kik.)

Fruta pão (Port.)

Jacqueira (Kik.)

Banana pão (Port.),
Mankondo
mangioka (Kik.)

Banana de mesa
(Port.), banane
dessert (Fr.)

Jambo (Port.)

Jambo (Port.)

Goiabeira (Port.),
Ngavua, Mfuluta
(Kik.)

Pitangueira (Port.)

Carambole (Port.)

Maracujá-de-Cheiro
(Port.)

Persea americana
Mill.

Theobroma cacao
L.

Cola acuminata
(P.Beauv.)
Schott & Endl.

Adansonia
digitata L.

Pachira glabra
Pasq.

Ficus carica L.

Artocarpus
altilis (Parkinson)
Fosberg

Artocarpus
heterophyllus
Lam.

Musa ×
paradisiaca L.

Musaacuminata
Colla

Syzygium
malaccense (L.)
Merr. &
L.M.Perry

Syzygium
samarangense
(Blume) Merr.
& L.M.Perry

Psidium guajava
L.

Eriobotrya
japonica
(Thunb.) Lindl.

Averrhoa
carambola L.

Passiflora foetida
L.

Tree

Shrub

Tree

Tree

Tree

Tree

Tree

Tree

Herb

Herb

Tree

Tree

Shrub

Shrub

Shrub

Liana

Exotic

Exotic

Native

Native

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

Exotic

Marketable

Marketable

Marketable

Marketable

Marketable

No
Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

No
Marketable

MsPh

McPh

MsPh

MsPh

McPh

McPh

MsPh

MsPh

MG

MG

MsPh

MsPh

MsPh

McPh

MsPh

Phgr

Pan

A A

GC

AT

Pan

Pan

GC

GC

Pan

Pan

AT

AT

AT

Pan

Pan

Pan

Raw

Toast

Raw

Raw, juice

Boiled,
toast

Raw

Boiled,
chips

Raw, juice

Raw,
chips,
toast,
boiling

Raw,
chips,
boiled

Raw

Raw

Raw

Raw

Raw, juice

Raw

11.99

1.08

1.95

1.56

1.59

1.55

1.95

1.60

5.76

5.76

1.55

1.59

7.63

1.50

1.25

0.50
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Table 1 (Cont.)

Family Vernacular name Species   GF   NS        ES    BT  PD     CM FR(%)

Passifloraceae

Passifloraceae

Phyllanthaceae

Rosaceae

Rubiaceae

Rutaceae

Rutaceae

Rutaceae

Rutaceae

Rutaceae

Urticaceae

Vitaceae

Zingiberaceae

Maracujajeira
grande (Port.)

Maracujajeira
pequena (Port.)

Mwindu.nkangati
(Kik.)

Nespereira (Port.)

Cafeiro (Port.),
Cafeier (Fr.)

Tanjarina (Kik.)

Laranjeira (Port.)

Pamplemousse (Fr.)

Limoeiro grande
(Port.)

Limoeiro pequena

Bonzua, Mabuba
(Kik.)

Videira (Kik.)

Mansansa malonde
(Kik.)

Passiflora
quadrangularis L.

Passiflora edulis
Sims

Bridelia
ferruginea Benth.

Eugenia
uniflora L.

Coffea canephora
Pierre ex
A.Froehner

Citrus
reticulata Blanco

Citrus sinensis
(L.) Osbeck

Citrus maxima
(Burm.) Merr.

Citrus sp.

Citrus × limon
(L.) Osbeck

Myrianthus
arboreus
P.Beauv.

Vitis vinifera
L.

Aframomum
alboviolaceum
(Ridl.)
K.Schum.

Liana

Liana

Shrub

Tree

Shrub

Shrub

Shrub

Shrub

Shrub

Shrub

Tree

Liana

Herb

Exotic

Exotic

Native

Exotic

Native

Exotic

Exotic

Exotic

Exotic

Exotic

Native

Exotic

Native

Marketable

Marketable

No
Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

Marketable

No
marketable

Marketable

Marketable

Pan

Pan

Pan

Pan

Pan

Pan

Pan

Pan

Pan

Pan

CG

Med

AT

Phgr

Phgr

McPh

McPh

McPh

McPh

MsPh

McPh

McPh

McPh

MsPh

LPh

Grh

1.52

1.97

1.05

0.99

0.59

0.91

1.04

0.87

0.91

1.25

0.63

0.93

1.27

Raw, juice

Raw, juice

Raw

Raw

Toast

Raw, juice

Raw, juice

Raw, juice

Raw, juice

Raw

Raw

Raw

Raw, Juice

Flora of the city of Uíge is a rich source of fruit species of various apply. A total of fifty-one edible fruit plants
have been formally identified in the city of Uíge, all Angiosperms, including 45 Dicots, and 6 Monocotyledons.
The 51 documented fruit plants are distributed in 37 genera, and 25 botanical families (Table 1). The most
represented botanical families are Annonaceae (five species), Anacardiaceae (five species), Rutaceae (five species),
Malvaceae (four species), Myrtaceae (four species), Arecaceae (three species), and Moraceae with three species. The
rest of the botanical families have fewer than three species, or one or two species of fruit plants. Regarding the
frequency of citation of fruit plant species (Table 1), Mangifera indica was the plant most frequently found in the
study area with 13.08%, followed by Persea america (11.99%), Pachylobus edulis (9.5%), Carica papaya (8.41%),
Psidium guajava (7.63%), Spondias mombin (6.37%), Musa acuminata (5.76%), Musa paradisiaca (5.45%), Elaeis
guineensis (5.14%), Annona muricata (2.66%), A. senegalensis (2.65%), A. reticulata (2.02%), Spondias dulcis (1.87%),
Vitex madiensis (1.71%), and Adansonia digitata with a frequency of 1.56%. Alike, the other fruit plants documented
in the Uíge city have a citation frequency of less than one percent.

Note: Legend: Fr. = french, Kik. = Kikongo, Ling. = Lingala, Port. = Portuguese, GF = Growth forms, NS = Nativity status,
ES = Economical status, BT = Biological types, FR% =Relative frequency in percentage, CM = Consumption modes, PD
= Phytogeographical distribution.



Monizi Mawunu et al. / Afr.Res.J.Bio.Sc. 1(2) (2024) 17-40 Page 24 of 40

3.1. Distribution of morphological types and origin of species

Figure 2 shows the different morphological types of fruit plants inventoried in the city of Uíge.

When classifying taxa into morphological types, trees (47.1%) were the main morphological type, followed
by shrubs (33.3%), lianas (7.9%), and herbs (7.8%). Subshrubs (2%), and creepings (2%) are very rare in this
flora (Figure 2).

Analysis of the flora based on the Nativity status of the species shows that 72.5% are exotic species or
species introduced consciously or involuntarily within the indigenous flora of Uíge, and 27.5% are native
species. Mawunu et al. (2022a) reported that the greatest of medicinal plants used in the small town of Songo
were of exotic origin. Similar results were reported by Walter et al. (2009) in their in their study on effects of
urbanization on plant species diversity in central Arizona, USA. In contrast, Mawunu et al. (2023b) reported a
dominance of indigenous plants in the ethnobotanical survey of herbal teas consumed in the province of Uíge,
Angola: part 1. The predominance of exotic plants may be due to human activities, uncontrolled growing
urbanization, and adaptability to various environmental conditions, particularly soil, and climate. Human
activities are contributing to the decline in the native urban flora of the city of Uíge. The urban ecosystem in the
city of Uíge, in which humans are the most active biological species, directly, and indirectly, influences changes
in all other ecosystems. Finally, this result provides ample proof of the human footprint on natural ecosystems.

3.2. Vernacular names of edible fruit plants

Some species of edible fruit plants have more than one vernacular name (e.g. Canarium schweinfurthii - mbidi or
mumbidi, Persea americana-Abacateioro or mvoka). Also, other botanical species were designated by a single
vernacular name, for example Citrullus lanatus (Melancia), Pachira glabra (Lunguba lua mputu) (Table 1).

3.3. Biological types and phytogeographical distribution

Figures 3 and 4 show the biological types, and phytogeographical distribution of edible fruit plants in the city
of Uíge.

Of the 51 species of edible fruiting plants recorded, phanerophytes (Figure 3) were the most abundant at
90.20% (26.0% mesophanerophytes, 15.1% nanophanerophytes, 15.1% microphanerophytes, 6.9% liana
phanerophytes, 4.1% climbing phanerophytes, 2.7% macrophanerophytes, and 2.7% megaphanerophytes),
followed by geophytes with 5.88% of total species. Therophytes, and chamaephytes were very poorly represented,
with barely one species each, i.e., 1.96%. Mawunu et al. (2023a) reported that phanerophytes are the dominant
biological type in Uíge province. Similar results were reported by Mawunu et al. (2023b) in their ethnobotanical
survey of herbal teas consumed in the province of Uíge, Angola: part 1.

Figure 2: Growth forms (%)
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Regarding the phytogeographical distribution of the studied flora, the data in Figure 4 show that they are
essentially tropical plants. Pantropical species (54.9%) were the most common in the studied area, followed by
continental Afrotropical species (19.61%), Guinea-Congo species (11.76%), and Paleotropical species with
3.92%. Also, Guinea-Congo-Zambezian species (1.96%), Mediterranean species (1.96%), Low-Guineo-Congo
species (1.96%), and Afro-Malagasy species with 2.7%. Mawunu et al. (2023a) reported the predominance of
Pantropical species in a study on fruit, and leafy vegetable marketing in the city of Uíge. Similar results were
reported by Mawunu et al. (2023b) in the ethnobotanical study of herbal teas consumed in the Uíge province of
Angola: Part 1. Also, Kimpouni et al. (2017) in their study of allochthonous tree flora and urban forestry in
Brazzaville (Congo) reported the predominance of pantropical species.

3.4. Fruit consumption habits

Figure 5 shows the different ways in which fruit is consumed in the city of Uíge.

Figure 3: Distribution of biological types (%)

Figure 4: Phytogeographical distribution of taxa (%)
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Figure 5: Fruit consumption modes (%)

Most fruits (52.9%) are consumed raw (Figure 5). However, some fruits consumed raw can be processed
into juice (26.4%). In particular, Adansonia digitata, Annona muricata, Ananas comosus, Aframomum alboviolaceum,
Passiflora edulis, Passiflora quadrangularis, and Tamarindus indica. Other fruits were consumed boiled (8.0%),
fried (3.4%), grilled (4.6%), roasted (2.3%), or heated in warm water with 2.2%. Some fruits can be eaten two
ways (boiled and fried, e.g. Artocarpus altilis) or four ways (raw, fried, roasted/grilled and cooked, e.g. Musa).
Finally, in the city of Uíge, some fruits can only be eaten raw, such as Eugenia uniflora, Myrianthus arboreus, and
Syzygium malaccense. Similar findings were reported by Abbasi et al. (2013) in Pakistan in their study
ethnobotanical survey on edible wild fruits of medical importance used by tribal communities of the Lesser
Himalayas that the fruits are more consumed raw.

3.5. Other uses of fruit plants studied in the city of Uíge

Edible fruit plants, both native and exotic, are used for a variety of purposes in the town of Uíge. Figure 6 shows
the other fruit plants documented in the city of Uíge.

Figure 6 shows that edible fruit plants in the town of Uíge are also used as a source of herbal remedies with
22.8%, followed by bioenergy (firewood, charcoal) (19.6%), shading (18.5%), windbreaks (16.3%), herbal teas

Figure 6: Other uses of fruit plants documented in Uíge city (%)
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(14.1%), hedges (4.3%), leafy vegetables (2.2%), furnishings (1.1%) and guinea pig fodder with 1.1%. Similar
results were also reported by Mawunu et al. (2022b) in their study of medicinal plants in the small town of
Songo. However, our results are in contrast to those of Mawunu et al. (2022a), who reported that food plants
were also used as traditional medicines (32%) and bioenergy (firewood, 24%; charcoal, 12%).

Table 2 lists the nutraceutical fruit plants found in the city of Uíge, including the organs used in the
preparation of phytomicinal recipes, the methods of preparation and administration of medicinal herbs and
the various human diseases treated.

Table 2: List of nutraceutical fruit plants found in the city of Uíge

Family

Anacardiaceae

Anacardiaceae

Anacardiaceae

Anacardiaceae

Anacardiaceae

Annonaceae

Annonaceae

Annonaceae

Annonaceae

Annonaceae

Arecaceae

Arecaceae

Arecaceae

Species

Mangifera

indica L.

Spondias

monbim L.

Spondias dulcis

Parkinson

Anacardium

occidentale L.

Pseudospondias

microcarpa (A.

Rich.)

Annona

muricataL.

Annona

squamosa L.

Annona

reticulata L.

Annona

senegalensis

Pers.

Annona

stenophylla

Engl. & Diels

Elaeis guineensis

Jacq.

Cocos nucifera

L.

Raphia matombe

De Wild.

Parties used

Leaf, stem

bark

Leaf, stem

bark

Fruit

Stem bark,

leaf

Stem bark,

leaf

Leaf

Leaf

Leaf

Leaf, root

Leaf, root

Nuts

Root

Fruit

Preparation

modes

Decoction,

infusion

Decoction

Chewing

Decoction

Decoction,

maceration

Decoction

Decoction

Decoction

Decoction

Decoction

Decoction,

Chewing

Decoction

Crudité

Administration

methods

Oral intake, Bath

Bath, enema

Oral intake

Oral intake

Enema, oral

intake

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake

Treated illnesses and

symptoms

Diabetes, diarrhoea, hypertension,

low haemoglobin, haemorrhoid,

stomach ache, backache

Diarrhoea, watery breastmilk,

yellow fever

Pregnancy symptoms

Backache, diabetes, toothache

Haemorrhoid, diarrhoea

Low haemoglobin, fatigue

Low haemoglobin

Low haemoglobin, fatigue

Diarrheoa, Low haemoglobin,

fatigue

Diarrhoea, constipation,

stomach ache, low

haemoglobin levels

Splenomegaly, cryptorchidism,

poisoning

Diarrheoa, diabetes, urogenital

inflamation

Diabetes, bladder pain
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Table 2 (Cont.)

Family Species Parties used Preparation

modes

Administration

methods

Treated illnesses and

symptoms

Bromeliaceae

Burseraceae

Burseraceae

Caricaceae

Combretaceae

Cucurbitaceae

Fabaceae

Flacourtiaceae

Lamiaceae

Lauraceae

Malvaceae

Malvaceae

Malvaceae

Malvaceae

Moraceae

Ananas comosus

(L.) Merr.

Pachylobus edulis

G.Don

Canarium

schweinfurthii

Engl.

Carica papaya L.

Terminalia

catappa L.

Citrullus lanatus

(Thunb.) Matsum.

& Nakai

Tamarindus

indica L.

Flacourtia jangomas

(Lour.) Raeusch.

Vitex madiensis

Oliv.

Persea americana

Mill.

Theobroma cacao L.

Cola acuminata

(P.Beauv.)

Schott & Endl.

Adansonia

digitata L.

Pachira glabra

Pasq.

Ficus carica L.

Fruit

Leaf

Resin, stem

bark

Leaf, root,

seed

Root

Fruit, seed

Fruit

Fruit

Leaf, stem

bark, root

Leaf, seed

Seed

Seed, stem

bark

Fruit

Stem bark

Fruit, Leaf

Chewing

Decoction

Decoction,

infusion,

burn incense

Decoction,

chewing

Decoction

Chewing

Maceration,

infusion

Chewing

Decoction,

infusion

Decoction,

Grinding

Torified

Chewing

Decoction,

maceration

Maceration

Maceration

Oral intake

Mouth Wash

Oral intake,

enema

Oral intake,

mouth wash

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake,

dermal

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake

Diabetes

Toothache

Diarrhoea, stomach ache,

cough, constipation

Cough, diabetes, caries,worms

Stomachache

Diarrhoea, dehydration, worms,

urinary infection

Low breast milk production,

diabetes

Diarrhoea, toothache, diabetes

Fatigue, cough, diabetes, diarrhoea,

constipation, low haemoglobin

levels, low production of breast

milk, body pains

Hypertension, low haemoglobin

levels, measles

Hypertension, fatigue

Diabetes, fatigue

Low haemoglobin, cough, sores,

diarrhoea, fever, inflammation,

kidney disease, diabetes, asthma

Diabetes

Diabetes, cough, constipation
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3.6. Ethnomedicinal use of edible fruit plants studied

The great majority (98.04%) of edible fruit plants documented in the city of Uíge are also used as medicinal
plants - nutraceutical plants (Table 2).

3.7. Parts of plants used to prepare drugs

Figure 7 shows the parts of nutraceutical fruit plants used in phytotherapy in the city of Uíge.

Table 2 (Cont.)

Family Species Parties used Preparation

modes

Administration

methods

Treated illnesses and

symptoms

Diarrhoea, worms, fever

Diarrhoea, dysentery

Bronchitis, diarrhoea, cough,

dysentery

Diarrhoea, cough, dysentery

Diarrhoea, vaginal wall

dilation, insomnia

Diarrhoea

Cough, constipation, angina

Oral intake

Oral intake

Oral intake

Oral intake

Oral intake,

vaginal wash

Oral intake

Orale intake

Maceration

Maceration

Decoction,

Cooking

Decoction,

Cooking

Maceration,

infusion

Decoction

Infusion

Root

Root, stem

bark

Fruit

Fruit

Fruit, leaf

Leaves, stem

bark

Leaf, fruit

peel

Artocarpus

altilis (Parkinson)

Fosberg

Artocarpus

heterophyllus

Lam.

Musa ×

paradisiaca L.

Musa acuminata

Colla

Psidium guajava

L.

Syzygium

malaccense (L.)

Merr. &

L.M.Perry

Citrus spp.

Moraceae

Moraceae

Musaceae

Musaceae

Myrtaceae

Myrtaceae

Rutaceae

Figure 7: Parts of edible plants used in traditional medicine in Uíge City (%)
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The number of organs produced per species varied from 1 to 3. Carica papaya, and Vitex madiensis were the
taxa that provided the most phytomechanical organs, with three each: leaves, roots and seeds for the first
species, and leaves, stem bark and roots for the second. The remaining species have one or two organs (Table
2). Several organs of edible fruit plants are used in the preparation of phytomedicinal recipes. These are mainly
leaves (31.5%), followed by fruits, fruit peel and nuts (24.1%), stem barks (18.5%), roots (13.0%), seeds (9.3%),
and resin with 1.9% (Figure 7). Our results corroborate the findings of similar studies carried out in Angola
and elsewhere in the world (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; Mobale et al., 2023) in which the part of the plant most
commonly used in traditional medicine was the leaves for the treatment of various human ailments.

Likewise, the preference for leaves for medicinal production is a positive result for the conservation of plant
resources.

Indeed, collecting leaves in moderation neither harms nor affects the plant’s health, reproduction or
development. This practice is linked to the abundance and convenience of using leaves compared to other
parts of the plant, as well as to confidence in the effectiveness of their use (Santos et al., 2008).

3.8. Methods of preparation and administration used in herbal medicine

Figures 8 and 9 show the different methods of preparing and admnistrating phytoremedies from nutraceutical
fruit plants in the city of Uíge.

With regard to galenic forms (Figure 8), 51.2% of phytotherapeutic recipes are in the form of decoction,
followed by maceration (17.5%), infusion (10.0%), chewing (10.0%), cooking (5.0%), crudité (2.5%), burn incense
(2.5%), grinding (2.5%), and torrefaction (2.5%). Our results corroborate other studies such as those by Jendras
et al. (2020), Liyongo et al. (2023), and Ngbolua et al. (2023a; 2023b) that decocotion is the most widely used
method of preparing herbal medicines.

Figure 9 shows the different methods of administering herbal medicines from nutraceutical fruit plants in
the city of Uíge.

Figure 8: Preparation modes of remedies (%)
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The main mode of administration was oral (78.9%), followed by enema (7.9%), mouthwash (5.3%), bath
(5.3%), and dermal (2.6%) (Figure 9). Similarly, Mawunu et al. (2024 in press) reported that decoction is the
dominant used preparation method in the medicinal traditional treatment. Our results are in agreement with
other studies such as Canga et al. (2022), and Lautenschläger et al. (2018) who reported that the oral route of
administration (per os) is the most widely used in northern Angola. Again, Effoe et al. (2020) in their ethnobotanical
study of food plants used in traditional medicine in the Maritime region of Togo reported that the oral route is
the main method of administering phytomedicines.

3.9. Human diseases and symptoms treated with nutraceutical fruit plants

Figure 10 shows the different human illnesses treated in the town of Uíge using nutraceutical fruit plants-
nutraceutiques.

Figure 9: Administration modes of herbal drug (%)

Figure 10: Human illnesses and symptoms treated nutraceuticals fruit plant in Uge city (%)
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A total of 36 human diseases and symptoms treated using nutraceutical fruit plants in the town of Uíge
were listed (Figure 10). According to the frequency with which they were cited, diarrhoea was the ailment most
frequently treated by the nutraceutical fruit plants documented in the present study (16.50%), followed by
diabetes (12.62%), anaemia/low haemoglobin (8.74%), cough (7.77%), fatigue (4.85%), constipation (4.85%),
stomachache (3.88%), toothache (2.91%), hypertension (2.91%), and dysentery (2.91%). The other diseases
documented in this study were less frequently cited, namely low breast milk production, haemorroid, fever,
and backache each representing 1.94% of the frequency of citations. Lastly, yellow fever, watery breastmilk,
vaginal wall dilation, urogenital inflammation, urinary infection, splenomengaly, sores, early pregnancy
nausea, word poisoning, varicella, kidney disease, insomnia, inflammation, fatigue, dehydration,
cryptorchidism, caries, bronchitis, body pain, bladder pain, asthma and angina each representing 0.97%.

Moreover, studies carried out by Mawunu et al. (2022b) reported from the small town of Songo that medicinal
plants were most commonly used to treat coughs, anemia, malaria and diarrhea. Canga et al. (2022), reported
the dominance of infectious and parasitic diseases, notably infectious and parasitic diseases (e.g., malaria,
leprosy, and cholera). Besides, Pathy et al. (2021) in the city of Mbanza Ngungu in the DRC reported that
hemorrhoid, hernia and sexual impotence were the most dominant diseases.

3.10. Relationships between the botanical families of edible fruit plants and the diseases they treat

Table 3 shows the relationship between the botanical families of medicinal fruit plants studied in the town of
Uíge and the different diseases they treat.

Botanical species                                        Illnesses Number of illnesses treated

Anacardiaceae Abdominal pain, diabetes, toothache, diabetes, diarrhoea, 13

hypertension, low haemoglobin, haemorrhoid, stomach ache,

backache, watery breastmilk, nausea during pregnancy, yellow fever

Malvaceae Low haemoglobin, cough, sores, diarrhoea, fever, inflammation, 11

kidney disease, diabetes, asthma, hypertension, fatigue

Lamiaceae Fatigue, cough, diabetes, diarrhoea, constipation, low 8

haemoglobin levels, low production of breast milk, body pains

Arecaceae Bladder pain, diarrheoa, diabetes, urogenital inflamation, 7

splenomegaly, cryptorchidism, poisoning

Moraceae Diabetes, cough, constipation, diarrhoea, worms, fever, dysentery 7

Annonaceae Diarrheoa, low haemoglobin, fatigue, constipation, stomach ache 5

Cucurbitaceae Diarrhoea, dehydration, worms, urinary infection 4

Burseraceae Diarrhoea, stomach ache, cough, constipation 4

Caricaceae Cough, diabetes, caries, worms 4

Musaceae Bronchitis, diarrhoea, cough, dysentery 4

Flacourtiaceae Diarrhoea, toothache, diabetes 3

Lauraceae Hypertension, low haemoglobin levels, measles 3

Fabaceae Diabetes, low breast milk production 2

Bromeliaceae Diabetes 1

Burseraceae Toothache 1

Combretaceae Stomachache 1

Table 3: Relationships between the botanical families of plants documented and the diseases treated
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The results in table 3 show that edible fruit plants from the Anacardiaceae family are the most commonly
used phytoremedes in the town of Uíge, treating thirteen human diseases (abdominal pain, diabetes, toothache,
diabetes, diarrhoea, hypertension, low haemoglobin, haemorrhoid, stomach ache, backache, watery breastmilk,
nausea during pregnancy, yellow fever); Anacardiaceae treat eleven human diseases (low haemoglobin, cough,
sores, diarrhoea, fever, inflammation, kidney disease, diabetes, asthma, hypertension, fatigue), Lamiaceae treat
eight human diseases (fatigue, cough, diabetes, diarrhoea, constipation, low haemoglobin levels, low production
of breast milk, body pains), Arecaceae treat seven human pathologies (Bladder pain, diarrheoa, diabetes,
urogenital inflammation, splenomegaly, cryptorchidism, poisoning), Moraceae treat seven pathologies (diabetes,
cough, constipation, diarrhoea, worms, fever, dysentery), Annonaceaetreat five pathologies (diarrheoa, low
haemoglobin, fatigue, constipation, stomach ache). The other botanical families documented in the current
study treat just one to four human diseases.

3.11. Relationships with botanical species and illnesses treates

Table 4 shows the nutraceutical fruit plants that have been used to treat human pathologies in the city of Uíge.

Botanical species                                         Illnesses Number of illnesses treated

Adansonia digitata Low haemoglobin levels, cough, wounds, diarrhoea, fever, 9

inflammation, kidney disease, diabetes, asthma

Vitex madiensis Fatigue, cough, diabetes, diarrhoea, constipation, low 8

haemoglobin levels, low production of breast milk, body pains

Mangifera indica Diabetes, diarrhoea, hypertension, low haemoglobin, 7

haemorrhoid, stomach ache, backache

Annona stenophylla Diarrhoea, constipation, stomach ache, low haemoglobin levels 4

Canarium Diarrhoea, stomach ache, cough, constipation 4

schweinfurthii

Carica papaya Cough, diabetes, caries, malaria, worms 4

Citrullus lanatus  Diarrhoea, dehydration, worms, urinary infection 4

Musa paradisiaca Bronchitis, diarrhoea, cough, dysentery 4

Spondias monbim Diarrhoea, watery breastmilk, yellow fever 3

Anacardium Abdominal pain, diabetes, toothache 3

occidentale

Annona senegalensis Diarrheoa, Low haemoglobin, fatigue 3

Elaeis guineensis Splenomegaly, cryptorchidism, poisoning 3

Cocos nucifera Diarrheoa, diabetes, urogenital inflamation 3

Flacourtia jangomas Diarrhoea, toothache, diabetes 3

Persea americana Hypertension, low haemoglobin levels, measles 3

Ficus carica Diabetes, cough, constipation 3

Artocarpus altilis Diarrhoea, worms, fever 3

Musa acuminata Diarrhoea, cough, dysentery 3

Psidium guajava Diarrhoea, vaginal wall dilatation, insomnia 3

Table 4: Relationships between edible fruit plants for medicinal use and diseases treated
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The results in Table 4 show that Adansonia digitata is the edible fruit plant most commonly used in
phytotherapy to treat nine different human diseases (low haemoglobin, cough, wounds, diarrhoea, fever,
inflammation, kidney disease, diabetes, asthma), followed by Vitex madiensis used to treat eight different
human diseases (fatigue, cough, diabetes, diarrhoea, constipation, low haemoglobin levels, low production of
breast milk, body pains); Mangifera indica treats seven human diseases (diabetes, diarrhoea, hypertension, low
haemoglobin, haemorrhoid, stomach ache, backache); Annona stenophylla treats four diseases (diarrhoea,
constipation, stomach ache, low haemoglobin level); Canarium schweinfurthii, treats four diseases (diarrhoea,
stomach ache, cough, constipation); Carica papaya, treats four diseases (cough, diabetes, caries, malaria, worms);
Citrullus lanatus, treats four diseases (diarrhoea, dehydration, worms, urinary infection) and Musa × paradisíaca,
treats four diseases (bronchitis, diarrhoea, cough, dysentery). Additionally, the other edible fruit plants
documented in the current study are used in the treatment of one to three human diseases (Table 4).

3.12. Relationships between human diseases and the plants species studied

Table 5 shows the relationships documented in this study between human diseases and the edible fruit plants
studied in the city of Uíge.

Table 5 shows that diarrhoea was the condition treated with the greatest number of nutraceutical plants
(fourteen species), in particular: Adansonia digitata, Annona senegalensis, Annona stenophylla, Artocarpus altilis,
Canarium schweinfurthii, Citrullus lanatus, Cocos nucifera, Flacourtia jangomas, Mangifera indica, Musa × paradisiaca,
Musa acuminata, Pseudospondias microcarpa, Spondias mombin, Vitex madiensis; followed by diabetes, treated with
twelve nutraceuticals (Adansonia digitata, Ananas comosus, Anacardium occidentale, Carica papaya, Cola acuminata,
Cocos nucifera, Flacourtia jangomas, Ficus carica, Mangifera indica, Pachira glabra, Raphia matombe, Vitex madiensis);
Low haemoglobin, treated with nine nutraceuticals (Adansonia digitata, Annona muricata, Annona reticulata,
Annona senegalensis, Annona squamosa, Annona stenophylla, Mangifera indica, Persea americana, Vitex madiensis);

Botanical species                                              Illnesses Number of illnesses treated

Table 4 (Cont.)

Pseudospondias Hemorrhoid, diarrhoea 2

microcarpa

Annona muricata Low haemoglobin, fatigue 2

Annona reticulata Low haemoglobin, fatigue 2

Raphia matombe Diabetes, Bladder pain 2

Theobroma cacao Hypertension, fatigue 2

Cola acuminata Diabetes, fatigue 2

Artocarpus Diarrhoea, dysentery 2

heterophyllus

Psidium guajava Diarrhoea, vaginal wall dilatation, insomnia 3

Spondias dulcis Pregnancy symptoms 1

Annona squamosa Low haemoglobin 1

Ananas comosus Diabetes 1

Pachylobus edulis Toothache 1

Terminalia catappa Stomachache 1

Tamarindus indica Diabetes, low breast milk production 1

Pachira glabra Diabetes 1
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  Illmesses                                              Botanical species Number of

 nutraceuticals used

Diarrheoa Adansonia digitata, Annona senegalensis, Annona stenophylla, Artocarpus altilis, 14

Canarium schweinfurthii, Citrullus lanatus, Cocos nucifera, Flacourtia jangomas,

Mangifera indica, Musa × paradisiaca, Musa acuminata, Pseudospondias microcarpa,

Spondias mombin, Vitex madiensis

Diabetes Adansonia digitata, Ananas comosus, Anacardium occidentale, Carica papaya, 12

Cola acuminata, Cocos nucifera, Flacourtia jangomas, Ficus carica, Mangifera indica,

Pachira glabra, Raphia matombe, Vitex madiensis

Low Adansonia digitata, Annona muricata, Annona reticulata, Annona senegalensis, 9

haemoglobin Annona squamosa, Annona stenophylla, Mangifera indica, Persea americana,

Vitex madiensis

Cough Adansonia digitata, Canarium schweinfurthii, Carica papaya, Ficus carica,

Musa acuminata, Musa × paradisiaca 6

Fatigue Annona muricata, Annona reticulata, Annona senegalensis, Cola acuminata,

Theobroma cacao, Vitex madiensis 6

Constipation Annona stenophylla, Canarium schweinfurthii, Ficus carica, Psidium guajava,

Vitex madiensis 5

Stomach ache Annona stenophylly, Canarium schweinfurthii, Mangifera indica,

Terminalia catappa 4

Dysentery Artocarpus heterophyllus, Musa acuminata, Musa × paradisiaca 3

Hypertension Mangifera indica, Persea americana, Theobroma cacao 3

Toothache Anacardium occidentale, Flacourtia jangomas, Pachylobus edulis 3

Worms Artocarpus altilis, Carica papaya, Citrullus lanatus  3

Fever Adansonia digitata, Artocarpus altilis 2

Haemorrhoid, Mangifera indica, Pseudospondias microcarpa  2

Low breast Tamarindus indica, Vitex madiensis 2

milk production

Angina Psidium guajava 1

Backache Anacardium occidentale 1

Asthma Adansonia digitata 1

Backache Mangifera indica 1

Bladder pain Raphia matombe 1

Body pains Vitex madiensis 1

Bronchitis Musa × paradisiaca 1

Caries Carica papaya 1

Cryptorchidism Elaeis guineensis 1

Table 5: Relationships between human diseases and edible fruit plants studied in the city of Uíge
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Illmesses and                                              Botanical species Number of

  symptoms  nutraceuticals used

Table 5 (Cont.)

Dehydration Citrullus lanatus 1

Inflammation Adansonia digitata 1

Kidney disease Adansonia digitata 1

Varicella Persea americana 1

Poisoning Elaeis guineensis 1

Pregnancy Spondias dulcis 1

symptoms

Splenomegaly Elaeis guineensis 1

Urinary infection Citrullus lanatus 1

Urogenital Cocos nucifera 1

inflamation

Watery Spondias monbim 1

breastmilk

Wounds Adansonia digitata 1

Yellow fever Spondias monbim 1

Cough, treated with six nutraceuticals (Adansonia digitata, Canarium schweinfurthii, Carica papaya, Ficus carica,
Musa acuminata, Musa paradisiaca); fatigue, treated with six nutraceuticals (Annona muricata, Annona reticulata,
Annona senegalensis, Cola acuminata, Theobroma cacao, Vitex madiensis); constipation treated with four nutraceutical
plants (Annona stenophylla, Canarium schweinfurthii, Ficus carica, Vitex madiensis) and Stomach ache, treated
with four nutraceuticals (Annona stenophylly, Canarium schweinfurthii, Mangifera indica, Terminalia catappa).
Besides, the other diseases (Table 5) documented in this research are treated with only one or three nutraceuticals.

3.13. Economic values of edible fruit plants studied and destination of Uíge’s fruit and income

The results of this study show that 86.3% (Table 1) of the edible fruit plants provide fruits that are sold in the
market of Uígecity, including, Adansonia digitata, Annona muricata, Ananas comosus, Aframomum alboviolaceum,
Averroa carambola, Carica papaya, Citrus sinensis, Cola acuminata, Musa x paradisiaca, Passiflora edulis, Passiflora
quadrangularis, Psidium guajava, and Tamarindus indica. This was made possible through observations made
during daily visits to urban and peri-urban markets in Uíge city. Besides, 13.7% of edible fruits are not sold. So,
proceeds from fruit sales are used to solve specific problems, such as purchasing food, school supplies, and
medical care. Similar results were reported by Mawunu et al. (2023a) reported on the sale of fruits, and leafy
vegetables in Uíge city. Also, the fruits harvested in the city of Uíge are mainly used for home consumption and
then sold and given to neighbors, friends, and parents. The sale of fruit is mainly used to buy goods and
services such as food, clothing, school supplies, medical care and donations to churches. Similar results were
reported by Mawunu et al. (2022b) and Mawunu et al. (2023a) reported on the sale of fruits, and leafy vegetables
in Uíge city.

4. Conclusion and perspectives

The rich fruit-bearing vegetation of the town of Uíge abounds in 51 woody species. Of the 25 families inventoried,
the most abundant are Anacardiaceae, Annonaceae, Malvaceae, Myrtaceae, and Rutaceae. The most species-rich
genera are Annona, Citrus, and Passiflora. The results of this study show that urbanization is particularly
threatening to native plant species, while exotic species are benefiting from urban land use. Trees and shrubs
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make up the majority of this flora, which is dominated by Pantropical species (54.9%) and phanerophytes
(90.20%). A rich biodiversity of fruit species provides certain benefits to urban ecosystems, including the
ability to provide food and income to humans and feeding and attracting new species of birds. The main
galenic form was decoction (51.2%), and the main mode of administration was oral (78.9%). The parts of the
plant most commonly used in herbal medicines were the leaves (29.9%), and the fruits (22.9%). In terms of
human diseases treated with nutraceutical fruit plants, diarrhoea (16.5%) were the most common pathologies,
followed by diabetes (12.62%). The current study provides a database of plants with nutritional and therapeutic
potential for humans. Chemical, toxicological and pharmacodynamic analyzes of these fruit plants could
form the basis for the production of drugs to treat human diseases. This is the reason for this preliminary
study, based on an inventory of edible fruit plants in urban areas.

Ethics approval and consent to participate

This study has been conducted under the provisions of the Nagoya Protocol on Access to Genetic Resources
and the Fair and Equitable Sharing of Benefits Arising from their Utilization of the Convention on Biological
Diversity. Oral Prior consent was obtained from each participant. This study does not contain any experiment
(s) on humans and animals. This study has been conducted under the provisions of the Nagoya Protocol on
Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their Utilization to the
Convention on Biological Diversity. During the ethnobotanical data collection from informants a prior oral
consent was taken. Consent for publication: Not applicable-this manuscript has no personal data from the
authors. Availability of data and materials: The original data is presented in the article. There is no
supplementary data. The raw data without the names of informants can be provided by authors.

Conflict of interest

Authors declare that there is no conflict of interest.

Acknowledgment

The authors sincerely thank the informants for their voluntary and spontaneous participation in this study.

Author contributions

MM conceived and designed the study.MM, JLM, JTD and MFB carried out data collection, integrated the
inventory, and performed the analysis, as well as contributed to manuscript writing. MM and JLM identified
the plants. MM, KTN, MK, PMM, LN, LL reviewed, and edited the manuscript. All authors, have read and
approved the final published version.

Rererences

Abbasi, A.M., Khan, M.A., Khan, N. and Shah, M.H. (2013). Ethnobotanical survey of medicinally important
wild edible fruits species used by tribal communities of Lesser Himalayas-Pakistan. J Ethnopharmacol.,
148(2): 528-36. doi: 10.1016/j.jep.2013.04.050. 

Ahmad, M., Sultana, S., Fazl-I-Hadi, S., Ben Hadda, T., Rashid, S., Zafar, M., Khan, M.A., Khan, M.P. and
Yaseen, G. (2014). An ethnobotanical study of medicinal plants in high mountainous region of Chail
valley (District Swat- Pakistan). J Ethnobiol Ethnomed, 10: 36. doi: 10.1186/1746-4269-10-36.

Akbari, H., Pomerantz, M., Taha, H. (2001). Cool surfaces and shade trees to reduce energy use and improve air
quality in urban areas. Solar Energy, 70 (3): 295-310. doi: https://doi.org/10.1016/S0038-092X(00)00089-
X

Aronson, M.F., La Sorte, F.A., Nilon, CH., Katti, M., Goddard, M.A., Lepczyk, C.A., Warren, P.S., Williams, N.S.,
Cilliers., S., Clarkson, B., Dobbs, C., Dolan, R., Hedblom, M., Klotz, S., Kooijmans, J.L., Kühn, I., Macgregor-
Fors, I., McDonnell, M., Mörtberg, U., Pysek, P., Siebert, S., Sushinsky, J., Werner, P. and  Winter, M. (2014).
A global analysis of the impacts of urbanization on bird and plant diversity reveals key anthropogenic
drivers. Proc. Biol. Sci., 281(1780): 20133330. doi: https://doi.org/10.1098/rspb.2013.3330

Barth, B.J., Gibbon, I.S. and Wilson, S.R. (2015). New urban developments that retain more remnant trees have
greater bird diversity. Landscape and Urban Planning, 136: 122-129. doi: https://doi.org/10.1016/
j.landurbplan.2014.11.003



Monizi Mawunu et al. / Afr.Res.J.Bio.Sc. 1(2) (2024) 17-40 Page 38 of 40

Buriol, G.A., Estefanel, V., Chagas, Á.C de and Kuinchtner, A. (2019). Relationship between the natural vegetation
of the state of Rio Grande do Sul and climatic conditions. Ciência Florestal, 29(1): 233-242.

Camacho-Hernández, C., Lagunez-Rivera, L., Aguilar-Contreras, A. and Solano Gómez, R. (2022). Ethnobotany
of medicinal flora in two communities of the Mixteca Alta in Oaxaca, Mexico. Botanical Sciences, 100(4):
912-934.

Camps-Calvet, M., Langemeyer, J., Calvet-Mir, L. and Gómez-Baggethun, E. (2016). Ecosystem services provided
by urban gardens in Barcelona, Spain: Insights for policy and planning. Environmental Science & Policy,
62: 14-23. doi:10.1016/j.envsci.2016.01.007

Canga, I.L.V., Vita, P., de Oliveira, A.I. de F.T., de Pinho C.M.L. and Castro, M.Á. (2022). Ethnopharmacological
study of medicinal plants from the province of Cuanza Norte (Angola). Revista Contexto & Saúde, 22(46):
e13336.

CEMIG (Companhia Energética de Minas Gerais). (2011). Manual de Arborização. Belo Horizonte. Cemig/
Fundação Biodiersitas. ISBN:978-85-87929-46-4

Collese, T.S., Nascimento-Ferreira, M.V., de Moraes, A.C.F., Rendo-Urteaga, T., Bel-Serrat, S., Moreno, L.A. and
Carvalho, H.B. (2017). Role of fruits and vegetables in adolescent cardiovascular health: A systematic
review. Nutr Rev., 75(5): 339-349. doi:10.1093/nutrit/nux002.

Djoza, R.D., Ashande, C.M., Ngbolua, K.N., Monizi, M., Bekomo, J.I., Tshibangu, D.-T., Tshilanda, D.D., Mpiana,
P.T. and Virima, M. (2021). Ethnobotanical Study and Vulnerability of Uvariodendron molundense
(Annonaceae) in Gbado-Lite City (Ubangi Eco-region), Democratic Republic of the Congo. Journal of
Botanical Research, 3(3): 41-48. doi: 10.5902/1980509812382

Duncan, R., Clemants, S.E., Corlett, R.T., Hahs, A.K., McCarthy, M.A., McDonnell, M.J. and Williams, N.S.G.
(2011). Plant traits and extinction in urban areas: A meta-analysis of 11 cities. Global Ecology and
Biogeography, 20(4): 509-519. doi:10.1111/j.1466-8238.2010.00633.x

Effoe, S., Gbekley, E.H., Mélila, M., Aban, A.,Tchacondo, T., Osseyi, E., Karou, D.S. and Kokou, K. (2020). Étude
ethnobotanique des plantes alimentaires utilisées en médecine traditionnelle dans la région Maritime
du Togo. International Journal of Biological and Chemical Sciences, 14(8), 2837-2853. doi: 10.4314/
ijbcs.v14i8.15.

Esteves, M.C. and Corrêa, R.S. (2018). Natividade da flora usada na arborização de cidades brasileiras. Cadernos
de Arquitetura e Urbanismo, 2(22): 159-171. doi: https://doi.org/10.18830/issn.1679-0944.n22.2018.11

Folega, F., Kanda, M., Konate, D., Perezi, H., Wala, K., Atakpama, W., Akuete, A.F. and Akpagana, K. (2017).
Foresterie urbaine et potentiel de séquestration du carbone atmosphérique dans la zone urbaine et péri-
urbaine de Kpalimé (Togo). Rev. Sc. Env. Univ., Lomé (Togo), 14(1): 7-28. doi: https://doi.org/10.4000/
vertigo.28991

Hou, Y., Li, J., Li, G. and Qi, W. (2023). Negative effects of urbanization on plants: A global meta-analysis.
Ecology and Evolution, 13(4): e9894. doi: 10.1002/ece3.9894. doi: https://doi.org/10.1111/geb.12404

Iqbal, R.K., Zahra, T. and Afzal, R. (2019). Health Importance of Fruits in Humans. Food Sci Nutr Technol., 4(6):
000204. doi: 10.23880/fsnt-16000204.

Instituto Nacional de Estatística de Angola (INE). (2016). Resultados definitivos recenseamento geral da
população e habitação-2014. (www.ine.gov.ao ; http://censo.ine.gov.ao)

Ives, C.D., Lentini, P.E., Threlfall, C.G., Ikin, K., Shanahan, D.F., Garrard, G.E. and Kendal, D. (2016). Cities are
hots pots for threatened species. Global Ecology and Biogeography, 25(1): 117-126.

Jendras, G., Monizi, M., Neinhuis, C. and Lautenschläger, T. (2020). Plants, food and treatments used by
Bakongo tribes in Uíge (northern Angola) to affect the quality and quantity of human breast milk.
International Breastfeeding Journal, 15: 88. doi: https://doi.org/10.1186/s13006-020-00329-1

Kimpouni, V., Mbouba, S.D. and Motom, M. (2017). Étude de la flore allochtone arborescente et foresterie
urbaine à Brazzaville (Congo). Journal de Botanique Société Botanique de France, 79: 73-92.

Laille, P., Provendier, D., Colson, F. and Salanié, J. (2013). Les bienfaits du végétal en ville: étude des travaux
scientifiques et méthode d’analyse. Plante & Cité, Angers, 31 p.



Monizi Mawunu et al. / Afr.Res.J.Bio.Sc. 1(2) (2024) 17-40 Page 39 of 40

Lautenschläger, T., Monizi, M., Pedro,M., Mandombe, J.L., Bráquima, M.F., Heinze, C. and Neinhuis, C. (2018).
First large-scale ethnobotanical survey in the province of Uíge, northern Angola. Journal of Ethnobiology
Ethnomedicine, 14(1): 51. doi: https://doi.org/10.1186/s13002-018-0238-3

Liyongo, C.T., Mbingu, M.L., Masengo, C.M., Ngbolua, J.-P., Mawunu, M., Mawil, C. F., Kankolongo, J.N.,
Eyale, L.E., Dinangayi, D.T., Tshibangu, D.S. and Mpiana, P.T. (2023). Contribution to the ethno-botanical
study and the bioenergetic, cosmetic, and pharmaco-biological valorisation of Jatropha curcas L.
(Euphorbiaceae) in the democratic republic of the Congo. Science Journal of University of Zakho, 11(4): 532-
543. doi: https://doi.org/10.25271/sjuoz.2023.11.4.1171

Masengo, C., Ngbolua, J.-P., Nkiana, J., Mawunu, M., Mpiana, P. and Mudogo, J.-C. (2024). Étude ethnobotanique,
phytochimique et pharmaco-biologique des plantes utilisées en médecine traditionnelle pour la prise en
charge de la Drépanocytose  Kinshasa, RD Congo. Rev. Mar. Sci. Agron. Vét., 12(2):103-111. doi: https:/
/doi.org/10.5281/zenodo.11526591

Mawunu, M., António, D., Vita, P., Ngbolua, K.N., Luyeye, L., Ndiku, L., Luzolawo, M.P. and Francisco, N.M.
(2023b). Ethnobotanical Survey of Herbal Teas Consumed in Uíge Province, Angola: Part 1. Ethnobotany
Research and Applications, 26: 23. doi: http://dx.doi.org/10.32859/era.26.23.1-27

Mawunu, M., Garcia, Z., Manuel, S.P., Pedro, N. J.C., Mampasi, N., Guillame, N.M., Koto-te-Nyiwa, N., Ndiku,
L. and Luyeye, L. (2022b). Biodiversity and ethnobotany of medicinal plants of the small Songo City,
Angola. Journal of Quality in Healthcare Economics, 5(4): 000290. doi: https://doi.org/10.23880/jqhe-
16000290

Mawunu, M., Panzo, M.H.G., Telo, A., Ngbolua, K., Luyeye, L., Ndiku, L. and Lautenschläger, T. (2022a).
Ethnobotanical uses of wild edible plants of Mucaba municipality, Angola. Natural Resources for Human
Health,  2(4): 408-417. doi: https://doi.org/10.53365/nrfhh/146436

Mawunu M., Cândido A.J., Vita P., DomingosJ.M., Francisco N.M., Ndiku N., Ngbolua K.N., Mpulusu D.,
Makuta L.N. and Luyeye L. (2024). Ethnobotanical survey of medicinal plants species of Negage City,
Northern Angola. Journal of Ethnobiology and Ethnomedicine [in press].

Mawunu, M., Garcia, Z., Manuel, S.P., Pedro Nguvulo, J.C., Mampasi, N., Guillame, N.M., Koto-te-Nyiwa, N.,
Ndiku, L. and Luyeye, L. (2022b). Biodiversity and Ethnobotany of Medicinal Plants of the Small Songo
City, Angola. Journal of Quality in Healthcare Eco., 5(4): 000290. doi: https://doi.org/10.23880/jqhe-
16000290

Mawunu, M., Kiangala, J.V., Gonçalves, F.M.P., Iteku, J.B., Ngbolua, K.N. and Lukoki, F.L. (2023a). Diversité
floristique et valeur socio-économique des fruits et légumes-feuilles vendus dans la municipalité de
Uíge, Angola. Rev. Mar. Sci. Agron. Vét., 11(2): 193-203.

Mobale, M., Ngbolua, K., Djamba, A., Jeannine, E., Mawunu, M., Ashande, C. and Mpiana, P. (2023). Survey on
Wound Healing Plants Traditionally Used by The Bambenga Pygmy Indigenous Peoples of Dongo
Sector (South Ubangi Province) In the Democratic Republic of The Congo. Egyptian Academic Journal of
Biological Sciences, H. Botany, 14(1): 29-42. doi: https://doi.10.21608/eajbsh.2023.287751

Ngbolua K.T.N., Djoza, R.D., Ashande, C.M., Kele, P.M., Mawunu, M., Rahelivololoniaina Baholy, R. and
Tshimankinda, P.M. (2023a). Enquête ethnobotanique sur les plantes médicinales utilisées dans le bassin
de la rivière Ebola (Réserve Forestière d’Abumombazi) en République Démocratique du Congo. Rev.
Cong. Sci. Technol., 02(02), 307-316. P.M. doi: https://doi.org/10.59228/rcst.023.v2.i2.33

Ngbolua, K.N.J.-P., E.L. Moke, C.M. Ashande, Mawunu M., C.I. Liyongo, F.M. Kasali, R.R. Baholy, D.T. Dinangayi,
D.T. Sha-Tshibey and P.M. Tshimankinda. (2023b). Ethno-botanical survey of medicinal plants
traditionally used against Diabetes mellitus in the Eastern Kinshasa City, Democratic Republic of the
Congo [Enquête ethnobotanique sur les plantes médicinales utilises en Médecine Traditionnelle contre
le diabète dans la partie Est de la ville de Kinshasa, République démocratique du Congo]. Rev. Cong. Sci.
Technol., 02 (02): 296-306. https://doi.org/10.59228/rcst.023.v2.i2.32

Nowak, D.J., Crane, D.E. and Stevens, J.C. (2006). Air pollution removal by urban trees and shrubs in the
United States. Urban Forestry & Urban Greening, 4(3-4): 115-123.

Pathy, K.K., Flavien, N.B., Honoré, B.K., Vanhove, W., Van Damme P. (2021). Ethnobotanical characterization
of medicinal plants used in Kisantu and Mbanza-Ngungu territories, Kongo-Central Province in DR
Congo. J Ethnobiology Ethnomedicine, 17(1): 8. doihttps://doi.org/10.1186/s13002-020-00428-7



Monizi Mawunu et al. / Afr.Res.J.Bio.Sc. 1(2) (2024) 17-40 Page 40 of 40

Pisco, M. M., Georges, G.K., Monizi, M., Colette, M. A., Pius, T. M., Virima, M., Ngbolua, K.N. (2024). Integrating
Ethnobotany and Artificial intelligence to validate the potential bioactivity of Two Medicinal Plants
Traditionally used in the treatment of influenza in IBI-Village and surrounding areas, Democratic Republic
of the Congo. Natural Resources for Human Health, 4(3): 230-246. doi: https://doi.org/10.53365/nrfhh/
187385

Palma, E., Catford, J.A., Corlett, R.T., Duncan, R.P., Hahs, A.K., McCarthy, M.A., McDonnell, M.J., Thompson,
K., Williams, N.S.G. and Vesk, P.A. (2016). Functional trait changes in the floras of 11 cities across the
globe in response to urbanization. Ecography, 40(7): 875-886. doi:10.1111/ecog.02516

POWO. (2023). On ward. Plants of the World Online. Facilitated by the Royal Botanic Gardens, Kew. Available
at: http://www.plantsoftheworldonline.org/ (Accessed 30 November 2023).

Riordan, F., Ryan, K., Perry, I., Schulze, M.B., Andersen, L.F., Geelen, A., Van’t Veer, P., Eussen, S., Dagnelie, P.,
Wijckmans-Duysens, N. and Harrington, J.M. (2017). A systematic review of methods to assess intake of
fruits and vegetables among healthy European adults and children: a DEDIPAC (Determinants of DI et
and Physical Activity) study. Public Health Nutr., 20(3): 417-448. doi: 10.1017/S1368980016002366.

Santos, J.F.L., Amorozo, M.C.M. and Ming, L.C. (2008). Uso popular de plantas medicinais na comunidade
rural de Vargem Grande, Município de Natividade da Serra, SP. Revista Brasileira de Plantas Medicinais,
Botucatu, 10(3): 67-81.

Secretariat of the Convention on Biological Diversity. (2012). Cities and Biodiversity Outlook. Montreal, 64 p.

Shwartz, A., Turbe, A., Julliard, R., Simon, L. and Prevot, A.C. (2014). Outstanding challenges for urban
conservation research and action. Global Environmental Change, 28: 39-49. doi: https://doi.org/10.1016/
j.gloenvcha.2014.06.002

Slavin, J.L. and Lloyd, B. (2012). Health benefits of fruits and vegetables. Adv Nutr., 3(4): 506-16. doi: 10.3945/
an.112.002154.

Tourey, S., Boukpessi, T., Djagnikpo Kpedenou, K., Tchamie, T.K.T. (2020). Diversité et importance de la flore
ligneuse de la ville de Sokodé (Centre - Togo). VertigO, 20(3). doi: https://doi.org/10.4000/vertigo.28991

United Nations. (2018). DOEASA. Population Division. (2018). In World Urbanization Prospects: The 2018 Revision,
Online Edition; United Nations: New York, NY, USA, 20181]. doi: https://www.un.org/en/ desa/
2018-revision-world-urbanization-prospects (Accessed 27 Nov. 2023).

Van Duyn, M.A. and Pivonka, E. (2000). Overview of the health benefits of fruit and vegetable consumption for
the dietetics professional: selected literature. Journal of the American Dietetic Association, 100(12): 1511-
1521. doi: 10.1016/S0002-8223(00) 00420-X.

Vroh, B.T.A., Tiebre, M.S. and N’guessan, K.E. (2014). Diversité végétale urbaine et estimation du stock de
carbone: Cas de la commune du Plateau Abidjan, Côte d’Ivoire. Afrique Science, 10(3): 329- 340.

Walker, J.S., Grimm, N.B., Briggs, J.M., Gries, C. and Dugan, L. (2009). Effects of urbanization on plant species
diversity in central Arizona. Frontiers in Ecology and the Environment, 7: 465-470. doi: https://doi.org/
10.1890/080084

Wanderley, H.S. and Miguel, V.C. (2019). Mudança dos elementos meteorológicos em função da degradação
da floresta urbana. Ciênc. Florestal, 29(2): 834-843. doi: https://doi.org/10.5902/1980509832090 

Wang, M., Li, J., Kuang, S., Yujuan, He., Chen, G., Huang, Y., Song, C., Anderson, P. and £owicki, D. (2020).
Plant Diversity Along the Urban-Rural Gradient and Its Relationship with Urbanization Degree in
Shanghai, China. Forests, 11(2): 171. doi: https://doi.org/10.3390/f11020171

Yang, Y., Fujihara, M., Li, B., Yuan, X., Hara, K., Da, L., Tomita, M. and Zhao, Y. (2014). Structure and diversity
of remnant natural evergreen broad-leaved forests at three sites affected by urbanization in Chongqing
metropolis, Southwest China. Landsc. Ecol. Eng., 10(1): 137-149. doi: https://doi.org/10.1007/s11355-
011-0160-5

Cite this article as: Monizi Mawunu, José Lau Mandombe, Makaya Futuro Bránquima, Jacob Teca Dunda,
Koto-Te-Nyiwa Ngbolua, Makengo Kafuti, Pisco Menga Munkolo, Luyindula Ndiku and Lukoki Luyeye
(2024). Inventory and ethnobotanical study of edible fruit plants in Uíge city, Northern Angola. African
Research Journal of Biosciences. 1(2): 17-40. doi: 10.62587/AFRJBS.1.2.2024.17-40.


	Title and Authors
	Abstract
	1. Introduction
	2. Materials and methods
	2.1. Study area
	2.2. Materials
	2.3. Methods
	2.3.1. Botanical prospecting
	2.3.2. Ethnobotanical Surveys

	2.4. Data analysis

	3. Results and discussion
	3.1. Distribution of morphological types and origin of species
	3.2. Vernacular names of edible fruit plants
	3.3. Biological types and phytogeographical distribution
	3.4. Fruit consumption habits
	3.5. Other uses of fruit plants studied in the city of Uíge
	3.6. Ethnomedicinal use of edible fruit plants studied
	3.7. Parts of plants used to prepare drugs
	3.8. Methods of preparation and administration used in herbal medicine
	3.9. Human diseases and symptoms treated with nutraceutical fruit plants
	3.10. Relationships between the botanical families of edible fruit plants and the diseases they treat
	3.11. Relationships with botanical species and illnesses treates
	3.12. Relationships between human diseases and the plants species studied
	3.13. Economic values of edible fruit plants studied and destination of Uíge’s fruit and income

	4. Conclusion and perspectives
	Ethics approval and consent to participate
	Conflict of interest
	Acknowledgment
	Author contributions
	Rererences
	Cite this article as

