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Research

Abstract

Background: This ethnobotanical study is the first based on the herbal teas or tisanes consumed in Angola, specifically in Uige
province. The aims of this study were to document traditional knowledge related to the use of herbal teas and then assess
their floristic diversity.

Methods: Field research was conducted between January to December 2022, in both rural and urban areas of Uige province.
Ethnobotanical methods included participatory observation, semi-structured interviews, key informant interviews, and focus
group discussions. These were used to obtain detailed information on plants used to brew herbal teas. A total of 150
informants (including 18 key informants) were interviewed.

Results: A total of 60 species of herbal teas distributed in 48 genera and 27 families are used by the local population in Uige
province. Of these 58.63% are indigenous and 41.37% are exotic species. The most frequently used part was the leaf (62.5%),
and the most frequently used preparation methods were decoction (68.7%), and infusion (31.3%). In addition, these plants
are mainly used for other purposes, such as phytomedicines (71.6%), and bioenergy (14.1%). Regarding the medicinal use of
tisanes, most are used to treat or prevent coughs (23.3%), and anemia (20%).
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Conclusion: It is important to implement the systematic protection of wild plant resources and the establishment of botanical
gardens in order to provide a sustainable source of production of these herbal teas, which also contribute to the income of
local farmers. This would benefit, the quality of the products, and support environmental and human well-being.

Keywords: Ethnobotanical survey, herbal teas, Uige Province, Angola

Résumé

Contexte: Cette étude ethnobotanique est la premiére basée sur les tisanes consommées en Angola, plus précisément dans
la province d'Uige. Le but de cette étude était de documenter les connaissances traditionnelles liées a |'utilisation des tisanes,
puis d’évaluer leur diversité floristique.

Méthodes: La recherche sur le terrain a été menée entre Janvier et Décembre 2022, dans les zones rurales et urbaines de la
province d'Uige. Des méthodes ethnobotaniques comprenaient I'observation participative, des entretiens semi-structurés,
des entretiens avec des informateurs clés et des discussions de groupe. Ceux-ci ont été utilisés pour obtenir des informations
détaillées sur les plantes utilisées pour faire la tisane. Au total, 150 informateurs (dont 18 informateurs clés) ont été
interrogés.

Résultats : Un total de 60 espéces de tisanes réparties en 49 genres et 26 familles sont utilisées par la population locale de la
province d'Uige. Parmi celles-ci, 58,63% sont indigénes et 41,37% sont des especes exotiques. La partie la plus utilisée
fréquemment est la feuille (62,5%), et les méthodes de préparation les plus utilisées étaient la décoction (68,7%) et I'infusion
(31,3%). De plus, ces plantes sont principalement utilisées a d'autres fins, comme les phytomédicaments (71,6 %) et la
bioénergie (14,1 %). Concernant I'usage médicinal des tisanes, la pluspart est utilisée pour traiter ou prévenir la toux (23,3%)
et I'anémie (20%).

Conclusion: 1l est important de mettre la protection systématique des ressources végétales et la création de jardins
botaniques afin de fournir une source durable de production de ces tisanes, qui contribuent également aux revenus des
agriculteurs locaux. Cela profiterait a la qualité des produits, et soutiendrait le bien-étre environnemental et humain.

Mots clés: Enquéte ethnobotanique, tisanes, Province de Uige, Angola.

Background

For centuries, Angola's rich and fascinating floral and faunal biodiversity has attracted many national and foreign researchers
to conduct ethnobotanical and zoological studies in the region. For examples Mawunu et al. (2022a); Mawunu et al. (2022b);
Mawunu et al. (2020); Mawunu et al. (2019); Mawunu et al. (2016); Kissanga et al. (2021); Monizi et al. (2021); Monizi et al.
(2018); Gongalves et al. (2019); Lautenschlager et al. (2018), FAO (2017), Domingos et al. (2016), and Urso et al. (2015).

In Angola, people are still very dependent on collecting plants from wild, and knowledge of the use of plants in their daily
lives is fundamental. Even people living in urban areas have family in rural areas or have lived there for at least part of their
lives (Lautenschldger et al. 2018). Furthermore, the population of Uige province, both urban and rural, is familiar with many
types of plants and uses some of them on a daily basis for various reasons, including food, and medicine (Monizi et al. 2018b).
Local people derive numerous vital resources from the rich and fascinating floristic and faunal diversity of this part of Angola,
largely due to the excellent mosaic of soil types, landforms, rivers, and climate conditions.

Despite the unparalleled interest of national and foreign scientists in Angolan plant diversity in recent years, few studies have
explored endogenous knowledge of herbal teas consumed in Angola, particularly in Uige province. This preliminary study
focuses on the ethnobotanical inventory of herbal teas known and used by the local population in Uige province, as well as
their taxonomic, and ecological characteristics, namely life form and phytogeographical origin and distribution.

Materials and Methods

Study area

The study was conducted in Uige province, in northern Angola, bordered to the north and east by the Democratic Republic
of the Congo, to the south by Malanje, Kwanza Norte, and Bengo provinces, and to the west by Zaire province (Figure 1).
Sampling was carried out between 5° 58’ 59.2” and 7° 56’ 59.4” South latitude and between 14° 33’ 53.7” and 16° 17’ 04.5”
East longitude. The study area was located in the Western part of the province and included 9 contiguous municipalities of
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the 16 municipalities of Uige province (Figure 1). The province as a whole and is inhabited by more than 1.4 million people
(INE 2016). Uige province has a tropical wet or dry (Aw) savannah climate according to the Képpen climate classification
(Briggs & Smithson 1986; Peel et al. 2007).

"m Republic of Angola

Province of Uige

Figure 1. Location of the study area in the Uige province mentioning the 9 target municipalities of the Republic of Angola.

This so-called Guinean-Congolese rainforest climate is characterized by a rainy season of at least 9 months, relative humidity
exceeds 80%, with a typical dense fog, and dry season locally called Cacimbo, lasting 3 to 4 months (Romeiras et al. 2014;
White 1983). This season is also called, Sivu, or Mbangala in the Kikongo language (Mawunu et al. 2019; Monizi et al. 2018a,
Monizi et al. 2019b). According to the World Wildlife Fund (WWF) global ecoregion map, Uige province covers the ecoregion
known as the Western Congo forest-savannah mosaic (David et al. 2001). A more precise description of the region was given
by White (1983) who classified Angola in the north between the Guinea-Congolese and Zambian regions as the Guinea-
Congolese/Zambian regional transition zone. According to this classification, this zone is characterized by great complexity
since elements of both climate types are present. This, in addition to the edaphic conditions and the diverse topography
strongly influence the formation of distinct mosaic vegetation patterns (Barbosa 1970).

Data collection and analysis

This study of the flora was based on a qualitative analysis, essentially consisting in the inventory of different species, through
careful observation at the study site. Species that were not directly identified in the field were collected and placed in the
Herbarium of Kimpa Vita University for further botanic identification. Several books and scientific articles were used as
references for this purpose (Mawunu et al. 2022a, Mawunu et al. 2022b; Mawunu et al. 2020; Lautenschlager et al. 2018;
Latham et al. 2021). The following characteristics were recorded to account for each of the identified species:

(1) Life form: determined according to the habit or general appearance of the plant when developed. Various life forms were
observed, depending on whether the plants were woody or herbaceous;
(2) The biological type: Raunkiaer's classification (1934), adapted by Lebrun (1960), Belesi (2009) and Lassa (2023).for tropical
regions, was used;
(3) The phytogeographical distribution, which shows the area of distribution of each species over the surface of the globe;
(4) The various types of biotopes or habitats in which the species listed generally grow.
The selection of respondents was based on three essential criteria:

1. Did they know and use herbal teas in daily life;

2. Where they available,

3. Did they give individual’s consent.

Finally, the data collected in this survey were processed using Microsoft Office Excel (version 2016) and presented in the form
of graphs or tables.
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Results

Characterization of the sociodemographic profile of informants

The data recorded in this survey reveal that women (57.1%) outnumber men (42.9%). The results obtained may be related to
the matrilineal nature of the Bantu society, particularly the Bakongo of northern Angola.

The greatest majority (64.7%) of the traditional knowledge holders is in the older age group, 31.1% are adults and 4.2% of
informants are youth. The fact that the young inhabitants of Uige province were also holders of ethnobotanical knowledge
related to food plants, ensures that this knowledge will be passed on to future generations.

Regarding the level of education, the greatest majority (85.4%) of informants is literate, and barely 14.6% are illiterate.
Besides, of the 85.4% who were literate, 44.8% had attended primary school, 24.2% had attended secondary school, 15.4%
had attended adult literacy school and 2% were university graduates. The fact that ethnobotanical knowledge about herbal
teas is held by literate people shows that it is possible to preserve it in writing while remaining useful for future generations.

In what concerns these informants, agriculture is their main (83.5%) source of income, food, and employment, followed by
trade (6.3%), odd jobs (5.8%), and public service for 4.4% of them. Uige province is one of the Angolan regions with an
agricultural tradition. The relationship with the land is based on subsistence production, and the sale of the surplus, using
mainly family labour. Finally, Mawunu et al. (2016) reported that agriculture was the main source of income and employment
(95.0%) in the rural municipality of Ambuila in the same Uige province. Data from the 2014 national census conducted in
Angola (INS, 2016), reported that agriculture is the largest source of income and employment (46%).

Floristic diversity of herbal tea plants

Medicinal Plants of the Family Lamiaceae as Functional Foods - a Review

This first ethnobotanical inventory carried out in Uige province allowed us the identification a total of 60 herbal tea species,
distributed among 48 genera, and 27 botanical families (Table 1). Of the 60 documented species, 56 were taxonomically
identified, leaving only three species that had to be identified back in the herbarium. The best-represented botanical families
in terms of number of herbal tea species were reported as Asteraceae (10 species), Lamiaceae (6 species), Rutaceae (5
species), Annonaceae (4 species), Fabaceae (4 species), and Poaceae (3 species). Some botanical families had two herbal tea
species Acanthaceae, Moraceae, Myrtaceae, Rubiaceae and Verbenaceae. The remaining plant families had contributed one
species of tisane (Anacardiaceae, Apocynaceae, Burseraceae, Caricaceae, Dennstaedtiaceae, Euphorbiaceae, Lauraceae,
Malvaceae, Meliaceae, Moringaceae, Ochnaceae, Pinaceae, Phyllanthaceae, and Urticaceae). The predominance of certain
families, namely Annonaceae, Asteraceae, Fabaceae, Lamiaceae, and Rutaceae, appears to be due to their ability to adapt
and colonize various soil, and climatic conditions in the region.

In terms of taxa, angiosperms were predominant, contributing 57 species, of which 54 were dicots, and only 3 monocots.
Gymnosperms contributed two species, and there was one pteridophyte species (Table 2).

The richness in terms of genera per botanical family in this study shows that the best-represented botanical families were
Asteraceae (9 genera), Fabaceae (4 genera), and Lamiaceae (4 genera).

Moreover, the richest genera in terms of species used for herbal teas were Crassocephalum (2), Cymbopogon (2), Ficus (2),
Lippia (2), Ocimum (2), Vitex (2), Annona (3 species), and Citrus with 5 different species.

Of the 60 identified plants, most were angiosperms. Most of these 54 species were dicotyledonous species (90.0%). They
were: Alchornea cordifolia, Annona muricata, Annona senegalensis, Annona stenophylla subsp. cuneata, Aspilia kotschyi,
Azadirachta indica, Bidens pilosa, Brillantaisia owariensis, Coffea canephora, Carica papaya, Catharanthus roseus,
Chromolaena odorata, Citrus x aurantium, Citrus x limon, Citrus maxima, Citrus x sinensis, Crassocephalum montuosum,
Crassocephalum rubens var. rubens, Cupressus sp., Dianthera secunda, Dichrostachys cinerea subsp. africana, Eriosema
glomeratum, Erythrina abyssinica, Eucalyptus citriodora, Ficus sur, Ficus sycomorus, Gardenia ternifolia subsp. jovis-tonantis,
Helichrysum mechowianum var. mechowianum, Hibiscus acetosella, Hymenocardia ulmoides, Indigofera paracapitata,
Laportea aestuans, Lippia abyssinica, Lippia multiflora, Mangifera indica, Mentha x piperta, Moringa oleifera, Ochna afzelii
subsp. mechowiana, Ocimum gratissimum, Pachylobus edulis, Persea americana, Pleiotaxis rugosa, Psidium guajava,
Pteridium aquilinum subsp. Centrali-africanum, Schwenkia americana, Stomatanthes africanus, Tagetes erecta, Tetradenia
urticifolia, Uvariodendron molundense, Vernonella subaphylla, Vitex doniana and Vitex madiensis. The Monocots represent
only 5.0%, with three (Cymbopogon citratus, Cymbopogon densiflorus, and Saccharum officinarum). Finally, two
Gymnosperms (Pinus sp., Cupressus sp.), and Pteridophytes (Pteridium aquilinum subsp. centrali-africanum) each occupy only
1.7%. It should be noted that the samples, that of Cupressus and Pinus are currently being examined for species identification.



Table 1. Ethnomedicinal flora, family, vernacular names, scientific name, parts used, preparation modes, habitats, life form, plant status and other uses of investigated herb teas
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(%), (*%), (***)

Chest pain), spice

Botanical families and plant species Vernacular Names | Parts used Ecological Life form Preparation Habitats Other uses of Fr.Cit. (%)
status modes investigated plants
Acanthaceae
Brillantaisia owariensis P.Beauv. Lemba lemba (Kik.) | Leaves Native Shrub Decoction Village Medicinal (pneumonia, | 5(0.49%)
[UNIKIVIO0450] cough, bronchitis)
Dianthera secunda (Lam.) Griseb. Folha de Jeovd| Leaves Exotic Shrub Decoction Village Medicinal (Anemia), 41(4.00%)
[UNIKIVIOO510] (**), (***) (Port.), Makaya ma Ornamental, Hedges
menga (Kik.)
Anacardiaceae
Mangifera indica L. [UNIKIVI00452] Mangueira (Port.),| Leaves Exotic Tree Decoction, Village, fields Medicinal 19(1.86%)
Nti a manga (Kik.) Infusion (Hypertension,
Constipation),
Bioenergy (Firewood
and charcoal)
Annonaceae
Annona muricata L. [UNIKIVIO0487] Sapi sapi (Port.),| Leaves Exotic Shrub Decoction, Village, fields Medicinal, food 3(0.29%)
Mbundu ya Infusion
ngombe (Kik.)
Annona senegalensis Pers. [UNIKIVI00451] | Lomboloka, Lolo kia| Leaves Native Shrub Decoction Savannah Medicinal (anemia, 21(2.05%)
mbulu (Kik.) diarrhea, dysentery),
spices, Bioenergy
(Firewood, charcoal),
Construction materials
Annona stenophylla subsp. cuneata (Oliv.) | Lolua lolua, Lolo| Leaves Native Subshrub Decoction Savannah Medicinal (anemia), 36(3.56%)
N.Robson [UNIKIVIO0455] (*), (**), (***) kiandamba (Kik.) Bioenergy (Firewood,
charcoal), agricoltural
equipement (Hoe
handle)
Uvariodendron molundense (Diels) R.E.Fr. | Kikaya, lkaya (Kik.) | Leaves Native Tree Decoction, Forest Medicinal (anemia, 25(2.34%)
[UNIKIVIO0456] Infusion Hypertension, cough,
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Apocynaceae
Catharanthus roseus (L.) G. Don Beija mulata (Port.) | Leaves Exotic Subshrub Infusion Village Medicinal (Diabetes, 9(0.88%)
[UNIKIVI00457] Worms, Diarrhea),
Ornamental
Asteraceae
Aspilia kotschyi (Sch.Bip. ex Hochst.) Oliv. | Ludini lua mbua| Leaves Exotic Annual herb | Decoction, Village, Medicinal (cough, 7(0.68%)
[UNIKIVI00458] (Kik.) Infusion savannah, forest| constipation)
Bidens pilosa L. [UNIKIVIO0459] Nsoloboto, nsote za| Leaves, stem Native Annual herb Decoction, Savannah Medicinal (cough, 33(3.22%)
mbua, Mpote za Infusion constipation)
mbwa (Kik.)
Chromolaena odorata (L.) R.M.King & Mobutu, Kongo ya| Leaves Exotic Shrub Decoction Savannah, Medicinal (wounds), 3(0.29%)
H.Rob. [UNIK00460] sika (Ling.) village, forest Agriculture (Organic
fertiliser)
Crassocephalum rubens (Juss. ex Jacq.) S. | Bungudi, Bungudia| Leaves, Native Annual herb | Decoction Savannah, Food (leaf vegetable) | 4(0.39%)
Moore [UNIKIVIO0461] (*) (Kik.) inflorescences, village
stem
Crassocephalum montuosum (S.Moore) Bungudi, Bungudia| Leaves, Native Annual herb | Decoction Savannah, Food (leaf vegetable) 3(0.29%)
Milne-Redh. [UNIKIVI00462] (*) (Kik.) inflorescences, village
stem
Vernonella subaphylla (Baker) H.Rob. & Makutula (Kik.) Leaves Native Perrenial herb | Decoction Savannah 5(0.49%)
Skvarla [UNIKIVIO0463] (*)
Gymnanthemum glaberrimum (Welw. ex | Nkutakani ya koko| Leaves, Native Shrub Decoction Savannah Medicinal (fever, 34(3.32%)
O.Hoffm.) H.Rob. [UNIKIVIO0465] (*), (**) | (Kik.) inflorescences, constipation,
stem abortifacient)
Helichrysum mechowianum Klatt Lumpakuludi, lubini| Leaves Native Perrenial herb | Decoction Savannah Medicinal (Anemia, 11(1.07%)
[UNIKIVIO0468] lua mbwa (Kik.) wound)
Pleiotaxis rugosa O.Hoffm. [UNIKO0454] (*)| Ntelema katesa,| Leaves Native Subshrub Decoction Savannah Medicinal (abortifacient| 11(1.07%)
Ntalamakatezi, bladder pain, sheath
Telema katesi, pain, diarrhea,
musolakatese (Kik.) diabetes, typhoid)
Stomatanthes africanus (Oliv. & Hiern) Nkutanikani ya| Leaves, Native Perrenial herb | Decoction Savannah Medicinal, Aphrodisiac | 29(2.83%)

R.M.King & H.Rob. [UNIKIVI00467] (*), (**),

(***)

nkento, Salukia lu
nkento (Kik.)

inflorescences,
stem
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Tagetes erecta L. [UNIKIVIO0464] Tekulu dia mputu| Leaves, Exotic Dection, Village Medicinal (cough, 3(0.29%)
(Kik.) inflorescences, Infusion malaria, fever)
stem
Burseraceae
Pachylobus edulis G. Don [UNIKIVIO0469] | Nsafu (Kik.), Safou| Leaves Native Tree Decoction Village, fields Medicinal 4(0.39%)
(Fr.), safueiro (Hypertension)
(Port.)
Caricaceae
Carica papaya L. [UNIKIVIO0470] Mamoeiro (Port.),| Leaves Exotic Tree Decoction, Village, fields Medicinal (cough) 4(0.39%)
Kikila (Kik.) Infusion
Cupressaceae
Cupresssus sp. [UNIKIVIO0473] Cipreste (Port.) Leaves Exotic Tree Decoction Village Medicinal (Cough) 2(0.20%)
Dennstaedtiacea
Pteridium centrali-africanum (Hieron.) Mitekua tekua| Frond/Shoots Native Annual herb | Decoction Savannah Medicinal (Anemia, 2(0.20%)
Alston [UNIKIVI00472] (Kik.), Misili (Ling.) diabetes)
Euphorbiaceae
Alchornea cordifolia (Schum. & Thonn.) Wunze, ngunze| Leaves Native Shrub Decoction Forest, Medicinal (anemia, 9(0.88%)
Mill. Arg. [UNIKIVIO0475] (Kik.) Savannah, diarrhea), Bioenergy
Village (Firewood, charcoal)
Fabaceae
Erythrina abyssinica Lam. [UNIKIVIO0474] | Mungoma ngoma,| Leaves, stem| Native Tree Decoction Savannah, Medicinal (yellow fever,| 31(3.03%)
(*), (**), (***) Lungu lungu (Kik.) | bark village anemia, Typhoid,
Diarrhea, Back pain,
fatigue), bioenergy
(Firewood, charcoal)
Eriosema glomeratum (Guill. & Perr.) Nzolele  ngienda,| Leaves, Native Subshrub Decoction Savannah Medicinal 20(1.95%)
Hook.f. [UNIKIVI00471] ndolo ngienda (Kik.)| inflorescences, (constipation, fever)
stem
Dichrostachys cinerea (L.) Wight & Arn. Nsende za mvanga,| Leaves Native Small tree Decoction Savannah Medicinal (anemia) 16(1.56%)
[UNIKIVIO0476] Mvanga (Kik.)
Indigofera paracapitata J.B.Gillett Mbaya ya| Leaves, Native Subshrub Decoction Savannah Medicinal (Anemia) 24(2.34%)

[UNIKIVIOO477] (**)

londe,Diamba dia
nseke (Kik.)

inflorescences
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Senna occidentalis (L.) Link [UNIKIVI00484] | Dnioka nioka (Kik.) | Seeds Exotic Subshrub Decoction Village Medicinal 6(0.59%)
(Constipation, diarrhea,
stomach ache)
Lamiaceae
Mentha x piperta L. [UNIKIVIO0480] Manguentena (Kik.)| Leaves Native Shrub Decoction Savannah Médicinale, Bioénergie | 2(0.20%)
(Firewood, charcoal)
Ocimum americanum L. [UNIKIVIO0481] Mansunsu nsunsu| Leaves, Exotic Perrenial herb | Decoction, Village, fields Médicinal (cough, 10(0.98%)
(Kik.) Inflorescences Infusion constipation), spice
Ocimum gratissimum L. [UNIKIVI00482] Mansunsu nsunsu| Leaves, Native Shrub Decoction, Village Médicinale (cough, flu, | 12(1.17%)
(Kik.) Inflorescences Infusion broquitus, fever)
Tetradenia urticifolia (Baker) Phillipson Mutozo (Kik.) Leaves Exotic Shrub Decoction, Village Medicinal (Bronquitte, | 2(0.20%)
[UNIKIVI00478] Infusion sinisite, Dor de
estomago, Tosse)
Vitex doniana Sweet [UNIKIVI00483] Mafilu, Mfilu a| Leaves Native Tree Decoction Forest, Medicinal (fatigue, 12(1.17%)
mfinda (Kik.) Savannah constipation, corperal
pain, bloody diarrhoea,
stomach pain, back
pain), firewood,
charcoal, mortar and
pestle
Vitex madiensis Oliv. [UNIKIVI00485] (*), Mfilu a nzanza, a| Leaves, stem| Native Shrub Decoction, Savannah Medicinal (Fatigue, 47(4.59%)
(**), (***) londe (Kik.) bark, bark roots Infusion constipation, diarrhea,
anemia, cough,
diabetes, body pain)
Lauraceae
Persea americana Mill. [UNIKIVI00486] Abacateiro (Port.) | Leaves Exotic Tree Decoction, Village, fields Medicinal (Anemia, 21(2.05%)
Infusion Hypertension)
Malvaceae
Hibiscus acetosella Welw. ex Hiern Ngayi-ngayi (Ling.),| Leaves, fruits Native Annual herb | Decoction, Village, fields Medicinal (Anemia) 16(1.59%)
[UNIKIVI00453] Usse (Port.) Infusion
Meliaceae
Azadirachta indica A. Juss. [UNIKIVIO0488] | Cura tudo (Port.) Leaves Exotic Tree Decoction Village Medicinal (diarrhea, 6(0.59)

malaria)
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Moraceae
Ficus sur Forssk. [UNIKIVI00489] Mukuzu (Kik.), Pau| Leaves Native Tree Decoction Savannah Medicinal (Anemia) 32(3.13%)
mulato (Port.)
Ficus sycomorus L. [UNIKIVIO0490] (*), (**) | Nkuzu, mukuzu,| Leaves Native Tree Decoction Forest Medicinal (Anemia) 37(3.61%)
nlelomoka, kienga
(Kik.)
Moringaceae
Moringa oleifera Lam. [UNIKIVI00491] Moringa (Port.) Leaves Exotic Tree Decoction Village Medicinal (Diabetes, 9(0.88%)
vocal cords, skin
infections)
Myrtaceae
Corymbia citriodora (Hook.) K.D.Hill & Eucalypto (Port.) Leaves Exotic Tree Decoction, Village Medicinale (toux, 14(1.37%)
L.A.S. Johnson [UNIKIVIO0497] (*), (**), Infusion constipation),
(***) bioenergy (Firewood,
charcoal)
Psidium guajava L. [UNIKIVIO0493] Ngavua,  Mfuluta| Leaves Exotic Shrub Decoction, Village, field Medicinal (Diarrhea) 13(1.27%)
(Kik.) Infusion
Ochnaceae
Ochna afzelii R.Br.ex Oliv.[UNIKIVIO0494] | Ngo nti, Nkosi nti| Stem bark Native Tree Decoction Savannah Medicinal (anemia), 15(1.46%)
(*), (**) [UNIKIVIO0494] (*), (**) (Kik.) bioenergy (Firewood,
charcoal)
Pinaceae
Pinus sp. [UNIKIVIO0495] Pino (Port.) Leaves, Exotic Tree Decoction Village Médicinale (cough) 4(0.39%)
Inflorescences
Poaceae
Cymbopogon citratus (DC.) Stapf Nsinde sinde (Kik.),| Leaves, root Exotic Perrenial herb | Decoction, Village Medicinal 57(5.57%)
[UNIKIVIOO0496] (*), (**), (***) Cha caxinde (Port.) Infusion (Hypertension, yellow
fever
Cymbopogon densiflorus (Steud.) Stapf Sangu sangu,| Leaves, Native Perrenial herb | Decoction, Village, fields Medicinal (cough), 18(1.76%)
[UNIKIVIO0492] (*) Lusangu sangu| inflorescences Infusion spices

(Kik.)
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Saccharum officinarum L. [UNIKIVIO0498] | Mukuku, Munse| Leaves Exotic Herb Decoction Village, fields Medicinal 3(0.29%)
(Kik.), Cana-de- (Hypotension)
acucar (Por.)
Phyllanthaceae
Hymenocardia ulmoides Oliv. Nkalangangula Leaves Native Tree Decoction Forest, Medicinal (diarrheoa), | 3(0.29%)
[UNIKIVI00500] (Kik.) Savannah, Constructions,
Village bioenergy (Firewood,
charcoal)
Rubiaceae
Gardenia ternifolia Schumach. & Thonn. Nlemba Nzau [Kik.] | Leaves Native Subshrub Decoction Savannah, Medicinal (diarrhea, 6(0.59%)
[UNIKIVIO0501] [UNIKIVIO0501] village yellow fever); spiritual
Medicinal (diarrhea,
yellow fever); spiritual
(Anti-witchcraft
Paratrooper)
Coffea canephora Pierre ex A. Froehner Café (Port.) Seeds Native Shrub Decoction, Village, fields Medicinal (diarrhea), 17(1.66%)
[UNIKIVI00502] Infusion Agricultural instrument
(hoe handle, machete,
rake, pickaxe)
Rutaceae
Citrus x sinensis (L.) Osbeck [UNIKIVIO0506] | Laranjeira (Port.) Leaves, fruit| Exotic Shrub Decoction, Village, Orchards| Medicinal (fever, 18(1.76%)
epicarp Infusion cough)
Citrus x aurantium L. [UNIKIVIO0504] Laranjeira amarga| Leaves, fruit| Exotic Shrub Decoction, Village, Orchards| Medicinal (fever, 16(1.56%)
(Port.) epicarp Infusion cough)
Citrus maxima (Burm.) Merr. Pamplemousse (Fr.)| Leaves, fruit| Exotic Small tree Decoction, Village, Orchards| Medicinal (fever, 15(1.46%)
[UNIKIVIO0505] epicarp Infusion cough)
Citrus x aurantium f. Deliciosa (Ten.) Tajanrineira (Port.) | Leaves, fruit| Exotic Shrub Decoction, Village, Orchards| Medicinal (fever, 18(1.76%)
M.Hiroe [UNIKIVIO0503] epicarp Infusion cough)
Citrus x limon (L.) Osbeck [UNIKIVIO0507] | Limeiro grande| Leaves, fruit| Exotic Shrub Decoction, Village, Orchards| Medicinal (fever, 14(1.37%)
(Port.) epicarp Infusion cough)
Solanaceae
Schwenkia americana L. [UNIKIVIO0466] Nlondo nlondo a| Leaves, Flowers,| Exotic Annual herb Decoction, Savannah Medicinal (Wound, 8(0.78%)
kiana (Kik.) stem Infusion cough), afrodisiac
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Urticaceae
Laportea aestuans (L.) Chew Vidi (Kik) Leaves Native Annual herb Decoction Forest, villages | Medicinal (Asthma, 18(1.76%)
[UNIKIVIO0508] cough, anemia)
Verbaceae
Lippia multiflora Moldenke [UNIKIVIO0509] | Bulukutu, Ikaya| Leaves,  stem,| Native Subshrub Decoction, Savannah Medicinal 95(9.28%)
(*), (**), (***) (Kik.) inflorescences Infusion (hypertension, cough,
chest pain, diabetes)
Lippia abyssinica (Otto & A. Dietr.) Cufod. | Kiyoyo (Kimb),| Leaves,  stem,| Native Subshrub Decoction, Village Medicinal (cough, flu, | 46(4.49%)
[UNIKIVIO0463] (**) Matendendela inflorescences Infusion constipation,
(Kik.) bronchitis), hedges,
ornamental

Legend:

The asterisk (*) indicates popular species that are sold in markets and by travelling vendors;
Two asterisks (**) for the most popular species; three asterisk (***) for the most popular traded species ;
Freq. cit.: Frequency of citation (%).

Table 2. Number of tea substitutes taxa documented in Uige Province

Taxa Family Genera Species
Pteridophytes 1 1 1
Gymnosperms 2 2 2
Angiosperms 22 46 57
Monocotyledonous 1 2 3
Dicotyledonous 21 42 53
Total 26 49 59




Ethnobotany Research and Applications 12

Habitats, life forms, and ecological status of the investigated plants

The herbal teas consumed in Uige province were found to come from different habitat types. Figure 2 shows the different
habitats from which the tisane plants were collected in Uige province. Home gardens or family gardens in the villages were
the source of most of the species of herbal teas (40.5%), i.e. they were grown in residential areas. The remaining plants were
collected from savannahs (26.2%), fields/orchards (19.0%), forests (11.9%), and fallow sites (2.4%), respectively.

m Home gardens m Savannahs m Fields/orchards = Forests m Fallow lands

Figure 2. Percentage of habitat types from which herb teas were collected in Uige province.

Some introduced species grow in home gardens (e.g. Cymbopogon citratus, Dianthera secunda, Ocimum americanum, Senna
occidentalis, Tetradenia urticifolia), while others grow in the wild (e.g. Aspilia kotschyi, Chromolaena odorata, Schwenkia
americana). Finally, some species grow in allotments as well as in the wild, such as Mangifera indica, and Psidium guajava.

The results of this study also documented five (5) morphological types or growth forms of herbal tea plants used by the Uige
population (Figure 3). In terms of life forms (Figure 3), trees were most frequent, representing 31.0% of the plants (27.6%
large trees and 3.4% small trees), followed by herbaceous species with 30.3% (19.0% annuals and 10.3% perennials) and
shrubs (25.9%).

mTrees mHerbs = Sub-shrubs Shrubs

Figure 3. Percentage of life forms of herbal teas used by the population in Uige province.

The “subshrubs” or “dwarf shrubs” which tend to be woody only at the base of the stem (13.7%), were the rarest
morphological forms used for herbal teas in this study area. The diversity of morphological types show that the herbal tea
sources in this part of Angola are diverse in terms of morphological types. This reinforces the point that the Angolan flora,
especially that of Uige province, is rich and has a great diversity of plants with diverse uses.
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Based on the ecological status the herbal teas in Uige province (Table 1), it can be seen that indigenous or wild plants
dominate (58.6%) over exotic or introduced species (41.4%). The 34 (i.e. 58.6%) of the documented indigenous plants are:
Alchornea cordifolia, Annona senegalensis, Annona stenophylla subsp. cuneata, Aspilia kotschyi, Bidens pilosa, Brillantaisia
owariensis, Coffea canephora, Crassocephalym montuosum, Crassocephalym rubens var. rubens, Cymbopogon densiflorus,
Dichrostachys cinerea subsp. africana, Eriosema glomeratum, Erythrina abyssinica, Ficus sur, Ficus sycomorus, Helichrysum
mechowianum var. mechowianum , Hibiscus acetosella, Hymenocardia ulmoides, Indigofera paracapitata, Gardenia ternifolia
subsp. jovis-tonantis, Gymnanthemum glaberrimum, Laportea aestuans, Lippia abyssinica, Lippia multiflora, Ochna afzelii
subsp. mechowiana, Ocimum gratissimum, Pleiotaxis rugosa, Stomatanthes africanus, Uvariodendron molundense,
Vernonella subaphylla, Vitex doniana and Vitex madiensis.

The other herbal teas (20 species) inventoried are introduced species (Annona muricata, Azadirachta indica, Carica papaya,
Catharanthus roseus, Chromolaena odorata, Citrus aurantifolia, Citrus maxima, Citrus x aurantium, Citrus x limon, Citrus x
sinensis, Cupressus sp., Cymbopogon citratus, Dianthera secunda, Eucalyptus citriodora, Mangifera indica, Mentha x piperta,
Moringa oleifera, Persea americana, Psidium guajava and Schwenkia americana).

Regarding introduced species, some of these species grow in Family gardens, while others grow in the wild, i.e. fallow land,
forests and savannahs.

Biological types and phytogeographical distribution

The analysis of the different biological types used for herbal teas is shown in Figure 4. Of the 60 species taxonomically
identified, Phanerophytes were the most common biological type, with 52.2% (45.7% mesophanerophytes and 6.5%
microphanerophytes), followed by Chamaephytes with 23.9% (19.6% erect chamaephytes, and 4.3% prostrate
chamaephytes) and Therophytes (erect therophytes) with 13.0%. Geophytes (rhizomatous geophytes) were rare (just two
species), contributiong 4.3%.

Rhizomatous geophytes (Grh) _3

Chamaephytes prostrates (Chpr)

Microphanerophytes (McPh)

Hemicryptophytes (HC)

Erect therophytes (The)

Biological types

3
Erect chamaephytes (Che) *
Mesophanerophytes (Mis?) NN S S0 MNN

0 10 20 30 40 50
Proportion (%)

Figure 4. Proportion (%) of biological type’s analysis of the flora according to Belesi (2009) and Lassa (2021).

Concerning a phytogeographical analysis of the flora, the dominant phytogeographical elements and their respective
numbers are given in Figure 5. Clearly, most of these plants are from the tropical zone. Phanerophytes would be justified by
the fact that the edapho-climatic conditions of the study area are favourable to these plants in such a way that they are found
in large numbers compared to others.
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Pantropical species (Pan) I 36.7
Afro-tropical continental species (AT) I 21.7
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Paleotropics species (Pal) mm——— 117
Lower Guinean-Congolese species... 5.0
Afro-malgasy species (AM) 5.0
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Figure 5. Proportion (%) of phytogeographical analysis of the documented plant flora based on Belesi (2009) and Lassa (2023).

Pantropical species contributed highest proportion (43.5%), followed by continental Afrotropical species (28.3%), Guinean-
Congolese species (8.7%), Palaeotropical species (4.3%), and Low-Guinean species (4.3%), Guinean-Congolian species (2.2%),
Low-Guinean-Congolian species (2.2%), Eastern and Southern African species (2.2%), Afro-tropical species (2.2%) and Afro-
Malagasy species (2.2%).

Relationship between phytogeographic distribution and ecological status of documented plants

The data in Table 3 show that among the herbal teas of exotic origin documented in this study, the majority belong to the
pantropical species group (27.59%). In contrast, in the group of native plants, Afro-tropical continental species (20.69%) and
Guineo-congolese species (13.79%) were predominant.

Table 3. Relationship between phytogeographic distribution and ecological status of documented plants

Ecological status
Phytogeographycal distribution

Exotic Native Total geral
Afro-american species (AA) 1(1.72%) 0(0.0%) 1(1.72%)
Afro-malgasy species (AM) 1(1.72%) 2(3.45%) 3(6.25%)
Afro-tropical continental species (AT) 1(1.72%) 12(20.69%) 13(22.41%)
Lower Guinean-Congolese species (BGC) 0(0.0%) 3(6.25%) 3(6.25%)
Guineo-congolese species (GC) 1(1.72%) 8(13.79%) 9(18.75%)
Paleotropics species (Pal) 3(6.25%) 4(6.90%) 7(12.07%)
Pantropical species (Pan) 16(27.59%) 4(6.90%) 20(34.48%)
Sudanese-zambezian species (SZ) 1(1.72%) 0(0.0%) 1(1.72%)
Lower Guinean species (LG) 0(0.0%) 1(1.72%) 1(1.72%)
Total 24(41.37%) 34 (58.62%) 58 (100%)

Plant organs consumed as herbal teas

Figure 6 shows the different plant organs used to prepare tisane in the province of Uige. The leaves were the most frequent
plant parts used (59.4%), followed by inflorescences (14.9%), stem and stem bark (14.9%), epicarp or outer layer of the fruit
(6.4%), root barks (1.1%), slingshot (1.1%), fruits (1.1%), and seeds (1.1%).
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Figure 6. Proportion (%) of plant parts used in the preparation of herbal teas in Uige province.

Preparation methods, physical condition, frequency, and periodicity of tisanes consumption

In the province of Uige, the local population uses two methods of preparation of herbal teas based on the plant organs being
used. Our surveys found that maceration was the principal method of herbal tea preparation used in Uige province (68.7%).
Infusion was the second method used with 31.3%.

Regarding the frequency of daily consumption of herbal tea in the province of Uige, our survey (Table 1) revealed that almost
all (95.5%) of the informants consume herbal tea only once a day, usually in the morning. Other people consume it twice
(3.0%), and the remainder (1.5%) consume it three or more times a day (1.5% especially nursing mothers, commonly called
Mualakazi in the Kikongo language) who do in order to stimulate lactation.

It should be noted that, on average in the study area, people drank herbal tea once a day, with a maximum of 5 times a day,
particularly among nuersing mothers, locally known as Mualakazi in Kikongo but may also be due to the dietary and socio-
cultural habits of certain people.

In the Uige province (both in rural and urban areas), herbal teas are consumed daily (rather than Chinese tea and coffee).
Most respondents (92.5%) said that they drink herbal tea, in the morning during breakfast. Some informants sometimes
reported that they sometimes drink it in the evening (6.5%) after a heavy meal at dinner. Finally, in the study area, herbal tea
is rarely consumed at midday (1% of respondents). There are several reasons why the inhabitants of the Uige province
consume herbal tea. The main reasons given by the informants were to stimulate the appetite, to combat the cold, to
stimulate the mother's milk (in the case of Mualakazi, i.e. a woman with a newborn baby in the Kikongo language), to “fortify
the blood”, to soothe, to facilitate digestion, and to fortify the body (gives energy by consumers). Other reasons given by
consumers of herbal tea were preference, palatability, eating habits, and traditions.

Finally, of all the herbal teas known and consumed by the local population of Uige province, the leaves of Lippia multiflora
(Bulukutu) were the most popular of the 59 species inventoried.

15 (Fifteen) Top dominant herbal teas species consumed in Uige province

Table 4 shows the fifteen (15) Top-dominant plant species used which herbal teas by the Uige people.

The results in Table 4 show that Lippia multiflora (9.28%) was more frequently cited than other herbal teas in the comme
tisanes consumed in Uige province, followed by Cymbopogon citratus (5.57%), Vitex madiensis (4.59%), Lippia abyssinica
(4.49%), Dianthera secunda (4.00%), Ficus sycomorus (3.61%), Annona stenophylla subsp. cuneata (3.54%), Gymnanthemum
glaberrimum (3.32%), Bidens pilosa (3.22%), Ficus sur (3.13%), Erythrina abyssinica (3.03%), Stomatanthes africanus (2.83%),
Indigofera paracapitata (2.46%), Uvariodendron moludense (2.44%), and Indigofera paracapitata with 2.34%.
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Table 4. Fourteen (14) Top-dominant herbal teas used in Uige province (%

Botanical families and scientic name Freq.Cit. (%)
Lippia multiflora (**) 95(9.28%)
Cymbopogon citratus (**) 57(5.57%)
Vitex madiensis (**) 47(4.59%)
Lippia abyssinica 46 (4.49%)
Dianthera secunda 41(4:00%)
Ficus sycomorus (*) 37(3.61%)
Annona stenophylla subsp. cuneata (**) 36(3.56%)
Gymnanthemum glaberrimum (*). 34(3.32%)
Bidens pilosa 33(3.22%)
Ficus sur 32(3.13%)
Erythrina abyssinica (**) 31(3.03%)
Stomatanthes africanus (**) 29(2.83%)
Uvariodendron molundense (**) 25(2.44%)
Indigofera paracapitata 24(2.34%)

Nine most popular traded species

The nine most popular herbal teas in the province of Uige are traded with three stars in Table 1: Annona stenophylla subsp.
cuneata, Uvariodendron molundense, Stomatanthes africanus, Erythrina abyssinica, Vitex madiensis , Corymbia citriodora,
Cymbopogon citratus, and Lippia multiflora .

Furtherm, Lippia multiflora leaves are appreciated by all social strata of the local population of Uige province (men, and
women; civil servants, farmers and unemployed; illiterate and literate; children, young, and old). This popularity is mainly due
to the organoleptic characteristics of this plant (stimulation of the senses in terms of taste, aroma, flavour and palatability),
as well as its presumed medicinal properties.

Relationship between socio-demographic categories and herbal teas documented in this study

Table 5 shows the relationship between the numbers of herbal teas cited by socio-demographic categories, for example,
gender (female, male), sources of income (agriculture, civil service, both and other), level of education (literate, illiterate) and
age groups.

With regard to informants sex, the results in table 5 show that women cited more herbal tea species than men, 17 (28.3%)
and 10 (16.7%) respectively. In addition, both sexes cited 33 (55.0%) species of herbal teas. The superiority of women in this
area can be justified by the fact that in this part of Angola, women are the main pillars of household food security.

Table 5. Relationship between socio-demographic categories and herbal teas documented in this study
Sociodemographical

— Herbal teas cited Freq. (%)
characteristics

Annona muricata

Azadirachta indica
Brillantaisia owariensis

Carica papaya

Catharanthus roseus
Crassocephalum montuosum
Crassocephalum rubens
Cymbopogon densiflorus
Dichrostachys cinerea subsp. africana
Gymnanthemum glaberrimum
Hibiscus acetosella

Mentha x piperti

Pachylobus edulis

Pinus sp.

Gender Female 17(28.3%)
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Pteridium centrali-africanum
Saccharum officinarum
Tagetes erecta

Male

Annona senegalensis
Chromolaena odorata
Gardenia ternifolia
Helichrysum mechowianum
Pleiotaxis rugosa
Schwenkia americana
Senna occidentalis
Tetradenia urticifolia
Uvariodendron molundense
Vitex doniana

10(16.7%)

Both

Alchornea cordifolia
Annona stenophylla subsp. cuneata
Aspilia kotschyi

Bidens pilosa

Citrus x aurantium f. deliciosa
Citrus x aurantium

Citrus maxima

Citrus x limon

Citrus x sinensis

Coffea canephora
Cupresssus sp.
Cymbopogon citratus
Dianthera secunda
Eriosema glomeratum
Erythrina abyssinica
Eucalyptus citriodora
Ficus sur

Ficus sycomorus
Hymenocardia ulmoides .
Indigofera paracapitata
Laportea aestuans

Lippia abyssinica

Lippia multiflora
Mangifera indica
Moringa oleifera

Ochna afzelii

Ocimum americanum
Ocimum gratissimum
Persea americana
Psidium guajava

Stomatanthes africanus
Vernonella subaphylla
Vitex madiensis

33(55.0%)

Age
groups

Young

Azadirachta indica
Catharanthus roseus
Tagetes erecta

3(5.0%)

Adults

Brillantaisia owariensis

Crassocephalum montuosum

Crassocephalum rubens

Dianthera secunda

Dichrostachys cinerea

Gardenia ternifolia

Hymenocardia ulmoides

Laportea aestuans

Pteridium centrali-africanum

Saccharum officinarum

11(18.3%)

17
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Tetradenia urticifolia

Both

Alchornea cordifolia
Annona stenophylla
Bidens pilosa
Brillantaisia owariensis
Citrus x aurantium f. deliciosa
Citrus x aurantium
Citrus maxima

Citrus x limon

Citrus x sinensis

Coffea canephora
Cymbopogon citratus
Cymbopogon densiflorus
Dianthera secunda
Erythrina abyssinica
Eucalyptus citriodora
Ficus sur

Ficus sycomorus
Gymnanthemum glaberrimum
Indigofera paracapitata
Lippia abyssinica

Lippia multiflora
Mentha x piperti

Ochna afzelii

Ocimum gratissimum
Persea americana

Pinus sp.

Pleiotaxis rugosa
Stomatanthes africanus
Uvariodendron molundense
Vernonella subaphylla
Vitex doniana

Vitex madiensis

30(50.0%)

Olds

Annona muricata

Annona senegalensis

Aspilia kotschyi

Carica papaya

Chromolaena odorata

Cupressus sp.

Eriosema glomeratum

Helichrysum mechowianum

Hibiscus acetosella

Mangifera indica

Moringa oleifera

Ocimum americanum

Pachylobus edulis

Psidium guajava

Schwenkia americana

Senna occidentalis

Tetradennia urticifolia

16(26.7%)

Educatio
n level

llliterates

Annona muricata

Aspilia kotschyi

Azadirachta indica
Brillantaisia owariensis
Carica papaya
Crassocephalum montuosum
Dichrostachys cinerea

17(28.3%)

18
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Hibiscus acetosella
Hymenocardia ulmoides
Laportea aestuans

Mentha x piperta

Ocimum americanum
Pachylobus edulis

Pinus sp.

Pteridium centrali-africanum
Tagetes erecta

Tetradenia urticifolia

Literates

Catharanthus roseus
Gardenia ternifolia
Helichrysum mechowianum
Saccharum officinarum
Schwenkia americana
Senna occidentalis
Stomatanthes africanus

7(11.7%)

Both

Chromolaena odorata
Ocimum gratissimum
Pleiotaxis rugosa
Vernonella subaphylla
Alchornea cordifolia
Annona senegalensis
Annona stenophylla
Bidens pilosa

Citrus x aurantium f. deliciosa
Citrus x aurantium
Citrus maxima

Citrus x limon

Citrus x sinensis

Coffea canephora
Crassocephalum rubens
Cupresssus sp.
Cymbopogon citratus
Cymbopogon densiflorus
Dianthera secunda
Eriosema glomeratum
Erythrina abyssinica
Eucalyptus citriodora
Ficus sur

Ficus sycomorus
Gymnanthemum glaberrimum
Indigofera paracapitata
Lippia abyssinica .

Lippia multiflora
Mangifera indica
Moringa oleifera

Ochna afzelii

Persea americana
Psidium guajava
Uvariodendron molundense
Vitex doniana

Vitex madiensis

36(60.0%)

Source of
income

Agriculture

Alchornea cordifolia

Annona muricata

Aspilia kotschyi

Brillantaisia owariensis
Carica papaya

Chromolaena odorata
Crassocephalum montuosum

29(48

19
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Crassocephalum rubens

Dichrostachys cinerea

Eriosema glomeratum

Ficus sur

Gardenia ternifolia

Helichrysum mechowianum

Hymenocardia ulmoides

Laportea aestuans

Mangifera indica

Mentha x piperta

Ocimum americanum

Pachylobus edulis

Pinus sp.

Pleiotaxis rugosa

Psidium guajava

Pteridium centrali-africanum

Saccharum officinarum

Schwenkia americana

Stomatanthes africanus

Tetradenia urticifolia

Vernonella subaphylla

Vitex doniana

Catharanthus roseus

Cupresssus sp.

Civil service Moringa oleifera 5(8.3%)

Senna occidentalis

Tagetes erecta

Annona senegalensis

Annona stenophylla

Bidens pilosa

Citrus x aurantium f. deliciosa

Citrus x aurantium

Citrus maxima

Citrus x limon

Citrus x sinensis

Coffea canephora

Cymbopogon citratus

Cymbopogon densiflorus

Both Dianth.era secur?dg 24(40.0%)
Erythrina abyssinica

Eucalyptus citriodora

Ficus sycomorus

Gymnanthemum glaberrimum

Indigofera paracapitata

Lippia abyssinica

Lippia multiflora

Ochna afzelii

Ocimum gratissimum

Persea americana

Uvariodendron molundense

Vitex madiensis

Azadirachta indica

0,
Others Hibiscus acetosella 2(3.3%)

As for the source of income, farmers cited more herbal tea species (29, or 48.3%) than other professions, civil service (5, or
8.3%) and others (2, or 3.3%), respectively. Both professions mentioned 24 species of herbal tea, i.e. 40.0%.

On the basis of the level of education of the informants, the illiterate cited more herbal tea species than the literate, with 17
(28.3%), and 7 (11.7%), respectively. Both cited 36 species of tisane, i.e. 60.0%. The greatest majority of illiterate people
practice agriculture as their main source of income, employment and food. The proximity of farmers with nature helps them
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to have a rich knowledge and use of plants, including tisanes. Finally, elders cited more species (16 or 26.7%) of tisanes than
adults (11 or 18.3%) and young people (3 or 5.0%), respectively 11(18.3%), and young people 3(5.0%). Both groups cited 30
species of herbal tea (50.0%). Older people are considered to be living libraries which is why they cited more plants than the
other age groups. "That is why, when an old man passes away in Africa, it is a library that burns".

Other uses of tea substitute plants

Because of their multiple uses, plants play a vital role for other beings, especially humans. Herbal tea is no exception as was
demonstrated in the study area (Table 1). Among other documented uses of tisanes are as phytomedicines (71.6%),
aphrodisiacs (2.7%), stimulants (1.3%), and in social contexts (1.3%). These species are also used as bioenergy sources, i.e.
charcoal and firewood (14.1%), agricultural materials such as hoe handles, axes (2.7%), and housing construction materials
(1.4%).

However, the predominant use of these species (71.6%) was in a medicinal context. In the Uige province, herbal tea has been
used locally for a long time due to its medicinal properties, which can effectively prevent, treat and regulate common diseases
in the region.

Medicinal use of herbal teas
Table 1 shows that herbal teas are used to relieve several ailments, including coughs (23.3%), anemia (20%), fever (11.7%),
high blood pressure (11%), diabetes mellitus (8%), diarrhoea (5%), stomachache (5%), and chest pains (3.3%).

Socio-economic value of tea substitutes

Some herbal tea species are traded locally and regionally. Most often, this trade is carried out by women and children. Sales
are made at rural or urban markets, or even as a traveling trade, locally called Zunga (in Angolan Portuguese). Of the 59 herbal
teas inventoried in the study area, only 18 species were traded, namely: Annona stenophylla subsp. Cuneata, Coffea
canephora, Crassocephalum montuosum, Crassocephalum rubens, Cymbopogon citratus, Cymbopogon densiflorus, Erythrina
abyssinica, Corymbia citriodora, Gymnanthemum glaberrimum, Lippia multiflora, Lippia abyssinica, Mentha x piperta, Ochna
afzelii subsp. mechowiana, Pteridium centrali-africanum, Pinus sp., Stomatanthes africanus, Uvariodendron molundense, and
Vitex madiensis. Also, the most popular herbal teas on sale are Annona stenophylla subsp. cuneata, Cymbopogon citratus,
Lippia multiflora, and Uvariodendron molundense. As for the modes of sale of the respective plant organs, depending on the
plant tissue they are sold in bundles (leaves, stem bark), in bags (leaves, seeds), and in bowls or tins (ground seeds).

It should be noted that villagers and city dwellers use local instruments that have not been standardized to market the organs
of herbal plants.

Discussion

Characterization of the sociodemographic profile of informants

Similary, in the Kongo tradition, women have a historical and socio-cultural value that they acquired from their mothers and
grandmothers, which allows them to play an important role in providing health care and food security for members of the
household. Furthermore, in the northern part of Angola, women practicing traditional herbal medicine outnumber men
(Monizi et al., 2019), and family health. In agreement with Monizi et al. (2019), and Vasconcelos et al. (2001), the
predominance of women would be justified by the fact that, in various societies, women have been entrusted with the
responsibility for domestic chores, child-rearing, and the primary care of their households.

Floristic diversity of herbal tea plants

Geng et al. (2022) reported in their ethnobotanical study on herbal teas in Qianxinan, China that Asteraceae (19 species), and
Lamiaceae (6 species) were the two botanical families most frequently cited by respondents. Our results were similar with 11
Asteraceae and Lamiaceae being cited by local respondents. According to Xiong et al. (2020), Asteraceae are one of the largest
seed plant families in the world and are readily available in local communities. Species Lamiaceae are noted for their use as
flavouring, food preservatives, and medicinal properties, as both curative and preventive medicines. Lamiaceae contains
various secondary metabolites with potent antibacterial, antioxidant, anti-inflammatory, antimicrobial, antiviral, and
anticancer activities (Carovic¢-Stanko et al. 2016).

Regarding the diversity of species of the herbal tea plants used by the local population in Uige province, this is in part
explained by the diversity of the local flora which includes both indigenous and introduced species, and by the availability
and physical accessibility of phyto-genetic resources, and the associated ethnobotanical knowledge of their use as tisanes.
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Earlier ethnobotanical investigations conducted in the same study area in Uige province in Northeastern Angola by Mawunu
et al. (in press), Mawunu et al. (2022a, Mawunu et al. (2022b), Mawunu et al. (2021), Lautenschlager et al. (2018), and
Mawunu et al. (2016). These authors reported the dietary use of the organs of certain plant species as herbal teas, namely
Annona stenophylla subsp. cuneata [Lolo Kiambulu in Kikongo language], Cymbopogon densiflorus [Sangu sangu in Kikongo
language], Cymbopogon citratus [Sinde dia mputu in Kikongo language], Eriosema glomeratum [Nzolele ngienda in Kikongo
language], Erythrina abyssinica [Mungoma ngoma in Kikongo languagel, Lippia multiflora [Bulukutu or lkaya in Kikongo
language], Ochna afzelii subsp. mechowiana [N’g0, or Nkosi n’ti in Kikongo language], Uvariodendron molundense [Kikaya,
diankandi in Kikongo language], and Vitex madiensis [Mfilu a nzanza or londe in Kikongo language]. Of all these species, only
Cymbopogon citratus is an exotic plant. These same nine species were among the 60 herbal tea species noted in the present
study. Interestingly, four of these nine species represent the most popular herbal teas sold in local markets.

Regarding the local taxonomy for various plants, several names exist for some species, while in other cases a single name can
designate several species at once. In Uige province some species have only one local name (Brillantaisia owariensis, locally
called Lemba-lemba). However, others have two local names, like (Lippia multiflora, which is locally known as both Bulukutu
and lkaya in Kikongo language); others have three or even more vernacular names, for example, Bidens pilosa, which is locally
called Nsoloboto, Nsote za mbwa, Mpote za mbwa, in Kikongo language, and Ficus sycomorus that is locally called by the
vernacular names Kienga, Mukuzu, Nkuzu, Nlelomoka in Kikongo language or Pau Mulato in Angolan Portuguese. These
observations underscore the potential confusion that may arise from the use of local names and demonstrate the value of
using scientific names for the universalization of botanical, and specifically ethnobotanical knowledge.

The herbal teas consumed in Uige province come from different habitat types, such as villages, forests, savannahs, and
fields/orchards. Today most are gathered from home gardens. These results contrast with those Mawunu et al. (2022b), who
reported that the main habitats of wild food plants in Mucaba municipality are forests (52%) and savannahs (34%). Also,
Mawunu et al. (2016), reported that in Ambuila Municipality, 72% of wild food plants were from forest habitats (72%) and
savannahs (25%).

The herbal tea sources in this part of Angola are diverse in terms of morphological types. This reinforces the point that the
Angolan flora, especially that of Uige province, is rich and has a great diversity of plants with diverse uses. Mawunu et al.
(2016) previously reported the predominance of herbaceous (34%), and trees (32%) in a study conducted in the municipality
of Ambuila. In another study by Mawunu et al. (2022b), it was noted that the wild food plant flora in Mucaba municipality
was also dominated by herbaceous (38%), and trees (24%).

Despite the anthropization or conversion of open spaces, landscapes, and natural environments by human action of forest
and savannah ecosystems in Uige province, and the widespread practice of slash-and-burn agriculture, the wild flora of this
region of northern Angola still includes many useful plants, including nutraceuticals used to combat hunger, food insecurity,
and various human diseases (Mawunu et al. 2019).

Besides, the abudance of Phanerophytes (woody perennials) is explained by the fact that the edapho-climatic conditions of
the study area are favourable to these plants such that they are found in large numbers compared to others. These results
are in agreement with Mawunu et al. (2023, in press) who reported that the predominance of Phanerophytes in the medicinal
flora of Negage City reflects the state of vegetation in the tropics.

Most of the species are tropical in origin. Similar results were found by Mawunu et al. (2023, in press) in their study of
medicinal plants used in Negage City in northern Angola; also by Mawunu et al. (2023, in press) in their of study diversity
floristic and socio-economic value of fruits and leafy vegetables sold in the municipality of Uige, Angola. Finally, these results
show that these plant taxa inventoried in the Uige province are widely distributed in tropical regions of the world and
particularly in Africa. Thus, their protection would merit a concerted effort at national, sub-regional, and regional levels.

The inhabitants of Uige frequently used leaves in all but four of the 59 species investigated. Leaves are more available; they
are abundant throughout the year, easy to process and use, and easy to harvest. Indeed, numerous ethnobotanical studies
from around the world have shown that leaves are the most common plant organ for herbal teas (Johnny et al. 2022; Mawunu
et al. 2022a, Mawunu et al. 2022b; Lautenschlager et al. 2018; Kabena et al. 2014). In the study area a number of identified
herbal teas (14) are also made from stems, roots, and bark. Over-harvesting of these organs for consumption in Uige province
may pose a threat in the near future to herbal tea species, especially those that are commonly used. Typically, the collection
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of leaves, inflorescences, and fruits does not impact the survival or regeneration of the plant (Lardon & Geelen, 2020), but
damage to the roots, stems and bark may cause plant mortality.

According to Mawunu et al. (2022b), leaves were the most frequently consumed organs of wild food plants in the municipality
of Mucaba, northern Angola. In contrast, in Ambuila Municipality, Mawunu et al. (2016) reported that fruits (45%) and leaves
(32.5%) were the most frequently harvested structures in wild edible plants.

In the present study only one species, Catharanthus roseus, the Madagascar periwinkle, was prepared by simple infusion. Of
the remaining species, 26 were prepared by decoction or infusion, and 31 were prepared by decoction alone. These
contrasting methods of preparation are likely to result in the availability of different plant secondary compounds (Jager et al.
(2011). Similarly, Geng et al. (2022) reported that decoction was the most commonly used form of herbal tea preparation in
Guizhou province, China. The choice of method of herbal tea preparation is based on the consistency of the plant organs or
even their physical state, fresh or dry. It is noted that, in the present study, both fresh (55.6%) and dry (44.4%) plant tissues
were used.

The relatively low daily consumption of herbal teas in Uige province is striking and contrasts with the findings of Kinga (n. d.),
who showed, in a report on the Tsheringma tea survey in India, that the majority of the population (53.6%) drink the tea 2 to
4 times a day. This herbal tea is a blend of petals of the safflower plant (Carthamus tinctorius) and the root bark of the plant
Cinnamomum tamala.

Lippia multiflora, the savannah tea, the most popular herbal tea in the region is used as a hot beverage and a tea-like infusion
for fevers, gastrointestinal disturbances, enteritis, cough, and colds. Lippia is also used traditionally to treat hypertension,
conjunctivitis; treating venereal diseases and as a laxative.

Furthermore, the results of this study, that several food plants consumed in Uige province are also used in traditional
medicine, and vice versa, was also noted by Monizi et al. (2018a), Monizi et al. (2018b), Mawunu et al. (2022a), and Mawunu
et al. (2022b).

From the respective of economics, it is striking that despite the fact that Portuguese colonists introduced coffee cultivation
(Coffea canephora, or “robusta” coffee) around 1837, and Angola became one of the major producers of this coffee,
production has declined significantly by more than ten-fold, since Angola became independent in 1975. Also, it is notable that
coffee is not a particularly popular drink in the region. Coffea canephora is easier to grow than Coffea Arabica, and although
it is very popular in Portugal and the Netherlands, it is often used as a less expensive coffee bean to add bulk to the more
subtly flavored Coffea arabica. In terms of comparison with Chinese tea (Camellia sinensis) data from a socio-economic survey
of the sale of Chinese tea in bulk show that the average price per kg was 7.04 USS in Uige province. In contrast, locally the
main herbal teas most widely used, and sold, were Lippia multiflora and Uvariodendron molundense which costs an average
of USS$ 2.35 and 1.28 per kg, respectively. Clearly, local herbal teas are much more affordable than imported Chinese tea. In
short, consuming local products means saving money, enhancing their value, and eating organic. In short, consuming local
products means saving money, enhancing their value, and consuming materials that are not “industrially produced”. They
are also known to have specific health benefits.

Furthermore, the money collected from the sale of these plants is used locally, to solve specific problems, such as enhancing
food security and diversity and acquiring goods and services. Similar results were also found by Mawunu et al. (2023),
Mawunu et al. (2022b), Mawunu et al. (2021), Mawunu et al. (2019), and Mawunu et al. (2016) who worked in the same
study area.

Conclusions

This study is the first ethnobotanical survey of herbal teas consumed by the local population in the Uige province, northern
Angola. Clearly, the local flora of the Uige province is rich in useful plants. This study provides a valuable foundation for future
studies of phyto-genetic resources for herbal teas, many of which have various other uses. The study of the local flora is an
essential source of phyto-genetic resources for herbal tea with various other uses. We identified 60 species distributed in 48
genera and 27 botanical families. Consumption of local products can save money for local populations, especially when
compared to the cost of imported food products, such as Chinese tea and Coffee. Some of these herbal plant species are a
source of potential income for both rural and urban households. Also, the results of the study revealed that all the herbal
teas consumed by the population of this province could be “nutraceuticals” because they are also used in the prevention and
treatment of human ailments, notably anemia, and coughs.



Ethnobotany Research and Applications 24

Declarations

List of abbreviations: AA: Afro-american species; AM: Afro-Malgasy species; AT: Afro-tropical continental species; BGC: Lower
Guinean-Congolese species; GC: Guineo-congolese species; Pal: Paleotropics species; Pan: Pantropical species; SZ: Sudanese-
zambezian species; LG: Lower Guinean species; MsPh: Mesophanerophytes; Che: Erect Chamaephytes; The: Erect
Therophytes; HC: Hemicryptophytes; McPh: Microphanerophytes; Chpr: Chamaephytes prostrates; Grh: Rhizomatous
geophytes; Fr.= French; Kik.= Kikongo; Kim.= Kimbundu; Ling.= Lingala; Port.= Portuguese.

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 experimente
(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.

Competing interests: The authors declare that there are no conflits of interest between them or other authors.

Author contributions: MM conceived and designed the study. MM and DA conducted data collection integrated the inventory
and its analysis, and wrote the manuscript. MM, LL, and NKN identified the plants. Review, and edit the manuscript, MM,
NMF, PV, LL, LN, NKN, DM, PML, and All authors have read and agreed to the published version.

Acknowledgments

We are very grateful to the local people of Uige province who have provided valuable information about the herbal tea plants.
Mr. Pedro Fernando Lukeba, Dr. Lubanzadio Mavatikua, and Professor Gonsalves Maiato for reviewing this manuscript. The
present study received funding from the Southern African Development Community, SASSCAL 2.0. Assessment of nutritional
and medicinal properties of plants in Angola and South Africa (PLANT PROPERTIES).

Literature cited

Ahmed S, Stepp JR. 2013. Green Tea: The plants, processing, manufacturing, and Production. In Victor R. Pready, Ed. Tea in
Health and Disease Prevention. Academic Press. Elsevier Inc. www.store.elsevier.com

Belesi KH. 2009. Etude floristique, phytogéographique et phytosociologique de la végétation du Bas-Kasai en République
Démocratique du Congo. 313p. These de dococtorat inedited. Faculté des Sciences. Université de Kinshasa.

Barbosa LAG. 1970. Carta fitogeografica de Angola: Instituto de Investigagdo Cientifica de Angola.
Briggs DJ, Smithson P. 1986. Fundamentals of physical geography: Rowman & Littlefield.
Britannica T. 2010. Editors of Encyclopaedia. "Theaceae."Encyclopedia Britannica, March 25.

Cabrera C, Gimenez R, Lopez MC. 2003. Determination of tea components with antioxidant activity. Journal of Agricultural
and Food Chemistry 51(15): 4427-4435.

Cabrera C, Artacho R, Gimenez R. 2006. Beneficial effects of green tea-a review. Journal American College of Nutrition
25(2):79-99.

Carovi¢-Stanko K, Petek M, Grdia M, Pintar J, Bedekovi¢ D, Herak Custi¢ M, Satovi¢ Z. 2016. Medicinal plants of the family
Lamiaceae as functional foods: a review. Czech Journal of Food Sciences 34 (5):377-390.

Chen ZM, Lin Z. 2015. Tea and human health: biomedical functions of tea active components and current issues. Journal of
Zheijang University Science B. 16(2):87-102.

David MO, Dinerstein E, Wikramanayake ED, Burgess ND, Powell GVN, Underwood EC, D'amico JA, lllanga |, Strand HE,
JMorrison JC, Loucks CJ, Allnutt TF, Ricketts TH, Kura Y, Lamoreux JF, Wettengel WW, Hedao P, Kassem KR. 2001. Terrestrial
Ecoregions of the World: A New Map of Life on Earth: A new global map of terrestrial ecoregions provides an innovative tool
for conserving biodiversity. BioScience 51 (11):933-938.



Ethnobotany Research and Applications 25

Domingos JP, Fita AM, Picd MB, Sifres A, Daniel IH, Salvador J, Pedro J, Sapalo F, Mozambique P, Diez MJ. 2016. Angolan
vegetable crops have unique genotypes of potential value for future breeding programs. South African Journal of Science
112(3/4), Art. #2015-0285.

FAO. 2017. O estado da biodiversidade para alimentagdo e agricultura em Angola.

Geng Y, X Long X, Li Q. 2022. Ethnobotanical study on Herbal tea in Qianxinan Buyi and Miao Autonomous Prefecture of
southwestern Guizhou province, China. doi: 10.21203/rs.3.rs-1308301/v1

Gongalves FMP, Tchamba JE, Lages FMOP, Alexandre JLM. 2019. Conhecimento etnobotanico da Provincia da Huila (Angola):
um contributo baseado nos registos de campo do colector José Maria Daniel. RILP-Revista Internacional em Lingua Portuguesa
35:83-102.

Gondoin A, Grussu D, Stewart D, McDougall GJ. 2010. White and green tea polyphenols inhibit pancreatic lipase in vitro. Food
Research International 43,:1537-1544.

Haston E, Richardson JE, Stevens PF, Chase MW, Harris D. 2009. The Linear Angiosperm Phylogeny Group (LAPG) Ill: a linear
sequence of the families in APG Ill. Botanical Journal of the Linnean Society 161:128-131.

Huntley BJ, Russo V, Lages F, de Almeida NF. 2019. Biodiversity of Angola. Science & Conservation: A Modern Synthesis. 695p.

Instituto Nacional de Estatistica (INE). 2016. Resultados preliminares. Recenseamento geral da populagdo e habitagdo-2014.
Luanda, Angola. 135p. Accessed: 30 August 2021. Available: www.ine.gov.ao

Jager S, Beffert M, Hoppe K, Nadberezny D, Frank B, Scheffler A. 2011. Preparation of herbal tea as infusion or by maceration
at room temperature using mistletoe tea as an example. Scientia Pharmaceutica 79(1):145-155.

Johnny J, Lebbie A, Wadsworth R. 2022. Ethnobotanical survey of medicinal plants utilized by forest edge communities in
southern Sierra Leone. Journal of Medicinal Plants Research 16(1):11-25.

Joubert E, Gelderblom WC, De Beer D. 2009. Phenolic contribution of South African herbal teas to a healthy diet. Natural
Product Communications 4(5):701-718.

Kabena NO, Ngombe KN, Ngbolua KN, Kikufi BA, Lassa L, Mboloko E, Mpiana PT, Lukoki LF. 2014. Etudes ethnobotanique et
écologique des plantes d’hygiéne intime féminine utilisées a Kinshasa (République Démocratique du Congo). International
Journal of Biological and Chemical Sciences 8 (6):2626-2642.

Kissanga R, Sales J, Molddo M, Alves V, Mendes H, Romeiras MM, Lages F, Catarino L. 2021. Nutritional and Functional
Properties of Wild Leafy Vegetables for Improving Food Security in Southern Angola. Frontiers in Sustainable Food Systems
5:791705.

Kinga J. (s.d). Report of survey on Tsheringma herbal tea. Report of Survey on Tsheringma Herbal Tea.pdf (ftm.edu.bt).
Accessed: 6 Dezember 2022. Available:
https://www.bing.com/search?q=REPORT+OF+SURVEY+ON+TSHERINGMA+HERBAL+TEA&cvid=7afd9532dad546cc9392bc8
1210088be&ags=edge.69i57j012j69i6012.2234j0j1&pg|t=43&FORM

Latham P, Konda Ku Mbuta A, Alliez J-L. 2021. Plantes utiles du Kongo Central Province, République Démocratique du Congo.
ISBN No. 978-0-9928986-8-7.

Lardon R, Geelen D. 2020. Natural variation in Plant Pluripotency and Regeneration. Plants (Basel) 9(10):1261.

Lassa KL. 2023. Etude ethnobotanique des plantes utiles du territoire de Kimvula dans la province du Kongo Centrale. Faculté
de Sciences, Université de Kinshasa. 368p.

Lautenschlager T, Monizi M, Pedro M, Mandombe JL, Futuro BM, Heinze C, Neinhuis C. 2018. First large-scale ethnobotanical
survey in the province of Uige, northern Angola. Journal of Ethnobiology and Ethnomedicine 14:51.

Lebrun J. 1960, Etude de la flore et de la végétation des champs de la lave au nord du lac Kivu. Expl. Parc Nat. Albert, Mission
J.Lebrun, Fasc. 2, Bruxelles, Institut des parcs nationaux du Congo belge. 392p.

Mawunu M, Dionisio CA, Lukoki L, Ngbolua KT, Luyindula N. 2019. Ethnobotanical and Socio-economic of Dracaena
camerooniana Baker in Uige Province, Northern Angola. Journal of Agriculture and Ecology Research International 20(2):1-
15.



Ethnobotany Research and Applications 26

Mawunu M, Domingos JM, Vita P, Candido AJ, Francisco NM, Ndiku L, Koto-Te-Nyiwa N, Mpulusu D, Makuta NL, Luyeye L. (in
press). Natural Research for Human Health.

Mawunu M, Kiangala JV, Gongalves F, Ngbolua J-P, Lukoki F. 2023. Diversité floristique et valeur socio-économique des fruits
et léguimes-feuilles vendus dans la municipalité de Uige, Angola. Floristic diversity and socio-economic value of fruit and
vegetables sold in the municipality of Uige, Angola. Revue Marocaine des Sciences Agronomiques et Vétérinaires 11(2) :193-
203

Mawunu M, Fernando A de AC, Panzo AZ, Mawunu NFE, Narciso H A, Lautenschldger T, Koto-te-Nyiwa N, Ndiku L, Luyeye L.
2021. Socio-economic Contributions of The Retail Sale of Mfumbwa (Gnetum africanum Welw.) Among Traders in the Uige
city, Angola. European Journal of Applied Sciences 9(6):564-575.

Mawunu M, Garcia Z, Manuel SP, Pedro NJC, Mampasi N, Guillame NM, Koto-Te-Nyiwa N, Ndiku L, Luyeye L. 2022b.
Biodiversity and Ethnobotany of Medicinal Plants of the Small Songo City, Angola. Journal of Quality in Healthcare Economics.
5(4):290.

Mawunu M, Kola B, Afonso E, Makonzo M ZV, Luyindula N, Mpiana PT, Ngbolua KN. 2016. Contribution a la connaissance des
produits forestiers non ligheux de la Municipalité d’Ambuila (Uige, Angola): Les plantes sauvages comestibles. International
Journal of Innovation and Scientific Research 26(1):190-204.

Mawunu M, Makuntima P, Masidivinga L, Lautenschlager T, Luyindula N, Ngbolua KN, Lukoki L. 2020. “First Survey on the
Edible Non-Wood Forest Products Sold in Uige Province, Northern Angola”. European Journal of Agriculture and Food
Sciences 2(6).

Mawunu M, Panzo MHG, Telo A, Ngbolua KN, Luyeye L, Ndiku L, Lautenschldger T. 2022a. Ethnobotanical uses of wild
edibleplants of Mucaba municipality, Angola. Natural Resources for Human Health 2(4):408-417.

Monizi M, Fernando J, Luyindula N, Koto-te-Nyiwa N, Christoph N, Lautenschlager T, Lukoki LF, Heitor MT. 2018b. Traditional
Knowledge and Skills in Rural Bakongo Communities: A Case Study in the Uige Province, Angola. American Journal of
Environment and Sustainable Development 3(3):33-45.

Monizi M, Mayawa V, Fernando J, Neinhuis C, Lautenschldger T. 2018a.The cultural and socio-economic role of Raffia wine in
the Province Uige, Angola. Discovery 54(268):119-129.

Namita P, Mukesh R, Vijay KJ. 2012. Camellia sinensis (Green Tea): A Review. Global Journal of Pharmacology 6(2)52-59.

Pan SY, Nie Q, Tai HC, Song X-L, Tong Y-F, Zhang L-J-F, Wu X-W, Lin Z-H, Zhang Y-Y, Ye D-Y, Zhang Y, Wang X-Y, Zhu P-L, Chu Z-
S, Yu Z-L, Liang C. 2022. Tea and tea drinking: China’s outstanding contributions to the mankind. Chine Medicine 17:27.

Peel MC, Finlayson B L, McMahon TA. 2007. Updated world map of the Képpen-Geiger climate classification, Hydrol. Earth
System Sciences 11:1633-1644.

Raunkiaer C. 1934. The life forms of plants and statistical plant geography. Oxford, Clarendon Press. 632p.

Romeiras MM, Figueira R, Duarte MC, Beja P, Darbyshire I. 2014. Documenting biogeographical patterns of African timber
species using herbarium records: a conservation perspective based on native trees from Angola. Vendramin GG, editor.
PLoSONE 9:€103403.

Santana-Rios G, Orner GA, Amantana A, Provost G, Wu SY, Dashwood RH. 2001. Potent anti-mutagenic activity of white tea
in comparison with green tea in the Salmonella assay. Mutation Research-genetic Toxicology and Environmental Mutagenesis
495(1-2):61-74.

Sealy J. 1958. A Revision of Genus Camellia. Royal Horticultural Society, London.

Sumpio BE, Cordova AC, Berke-Schlessel DW, Qin F, Chen QH. 2006. Green tea, the Asian Paradox and cardiovascular disease.
Journal of the American College of Surgeons 202:813-20.

Tang GY, Meng X, Gan RY, Zhao CN, Liu Q, Feng YB, Li S, Wei XL, Atanasov AG, Corke H, Li HB. 2019. Health functions and
related molecular mechanisms of tea components: an update review. International Journal of Molecular Scieces 20(24):6196.

Tariqg M, Naveed A, Barkat AK. 2010. The morphology, characteristics and medicinal properties of ‘Camellia sinensis’ tea.
Journal of Medicinal Plants Research 4(19):2028-2033.



Ethnobotany Research and Applications 27

Tsou CH. 1998. Early floral development of Camellioide (Theaceae). American Journal Botany 85(11):1531-47.

Urso V, Signorini MA, Tonini M, Bruschi P. 2015. Wild medicinal and food plants used by communities living in Mopane
woodlands of southern Angola: Results of an ethnobotanical field investigation. Journal of Ethnopharmacology 177:126-139.

Wang JR. 2019. A brief history of Chinese tea and its spreading. Science of Conservation and Archaeology 31:140-146.

White F. 1983. The vegetation of Africa / a descriptive memoir to accompany the Unesco/AETFAT/ UNSO vegetation map of
Africa [Internet]. Paris: UNESCO. Available from: http://primoproxy.slub-dresden.de/cgi-bin/permalink.

Xiong Y, Sui X, Ahmed S, Long C. 2020. Ethnobotanical study on medicinal plants used by the Buyi people in eastern Yunnan,
China. Plant Diversity S2468-2659 (20): 30091-30093.



