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Abstract

Herbs and spices are not merely condiments; they are the essence of our cultural heritage, infusing
our cuisine with flavors that do more than tantalize the palate, they offer a spectrum of health
benefits. This study meticulously reviews 59 botanicals, 44 spices and 15 herbs, cherished in
Cameroon, presenting a treasure trove of ethnobotanical and ethnonutritional wisdom. Fruits
emerge as the most favored part of plants used in spices. Herbs often hail from Asia and Europe,
and spices from the lush tropics and subtropics of Africa. This review casts a spotlight on the
critical role these plants play in culinary artistry and health promotion, thanks to their rich array of
bioactive compounds. It navigates through the complexities of sustainable management and
conservation, advocating for the longevity of these botanicals for the enrichment of future
generations. The paper calls for rigorous scientific research to substantiate the health claims
associated with these natural wonders and promotes sustainable harvesting and market expansion.
It underscores the necessity of educating the public about the value of these plants. In conclusion,
the paper urges continued research into the scientific validation of health benefits, the adoption of
sustainable practices, the exploration of value-added products, market development strategies, and
heightened public awareness. This research aims to lay a robust foundation for future endeavors,
aspiring to holistically manage health and well-being through the sustainable harnessing of these

invaluable natural resources.
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1. Introduction

Herbs and spices, as characterized by the Food and Drug Administration, are “aromatic vegetable
substances, in the whole, broken, or ground form, whose primary function in food is seasoning
rather than nutrition” (Parthasarathy et al., 2008; Vazquez-Fresno et al., 2019). The use of these
aromatic substances dates back to the dawn of humanity, with evidence suggesting their use 50,000
years prior to the Anthropocene era. These spices were highly esteemed and even served as a form
of currency. Ancient Egyptian papyrus scrolls, unlike Ayurvedic knowledge, list plants and
indicate that spices such as anise, mustard, and saffron were in use over 1500 years before Christ
(Sanchez & Kelley, 2023). These ancient documents provide evidence that the spice trade has been
in existence for at least 3,500 years (Djiazet et al., 2022; Sanchez & Kelley, 2023). The primary
distinction between an herb and a spice lies in the part of the plant from which they are derived.
While an herb is always derived from the leaves, a spice can come from any other part of the plant,
including buds, flowers, bark, bulbs, root/rhizomes, fruits/berries, or seeds. These parts of the plant

typically contain volatile oils or aromatic scents and flavors (Vazquez-Fresno et al., 2019).

Herbs and spices have been a cornerstone of culinary traditions worldwide, with a rich history of
use for flavoring, coloring, and preserving food, as well as for medicinal applications. The use of
herbs and spices as flavorings in food is a significant global trend (Carlsen et al., 2011; Jiang,
2019). Over the past two decades, the production and export of herbs and spices have seen a
worldwide increase (FAO, 2023), and they now play a crucial role in trade due to their varied
applications (Djiazet et al., 2022). According to Research and Market, the global herbs and spices
extracts industry is projected to reach $439.3 million by 2026 (Research and Market, 2023). There
are over 150 different types of spices reported worldwide, with 109 of them certified by ISO 676:
1995, and about 53 under the purview of the Indian spice board. This indicates that spices hold
potential for the development of many tropical countries while meeting the needs of several
western countries (Abdou et al., 2012; Djiazet et al., 2022). Most known herbs and spices originate
from Mediterranean countries, the Middle East, or Asia, and many have been used since ancient
Egyptian and Roman times (Peter, 2012). Various types of herbs and spices are utilized as food
ingredients by tribes worldwide. The increasing trend of using herbs and spices in a variety of
meals has become a part of local culture and wisdom within communities. The growing awareness
of health and the significant role of medicinal plants have further promoted the need for herbs and

spices (Rohman et al., 2020; Djiazet et al., 2022).
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Spices do more than just enhance the flavor, aroma, and color of food and beverages. They have
been reported to have various beneficial effects on human health. Research over the past decade
has highlighted the diverse range of health properties they possess through their bioactive
constituents, including vitamins, minerals, sulfur-containing compounds, tannins, alkaloids,
steroids, and phenolic compounds (Jian, 2019). These bioactive compounds are known to offer a
diverse range of health benefits (Mukherje and Karati, 2022). There is now substantial evidence
that culinary herbs and spices are sources of constituents that possess antioxidative, anti-
inflammatory, antitumorigenic, anticarcinogenic, and glucose- and cholesterol-lowering activities,
as well as properties that affect cognition and mood. These are actively used in preclinical, clinical,

and therapeutic trials investigating new treatments for diseases (Jian, 2019).

The culinary preferences of a population are largely influenced by their food habits, leading to a
unique assortment of herbs and spices for each group. Consequently, the more diverse a country’s
population, the greater the variety of spices found therein (Mbaku, 2005; Karaosmanoglu, 2020).
Cameroon, situated at a significant geographic and demographic intersection, is a prime example
of this. It straddles the Niger and Congo River basins, embodying the physical characteristics of
both, with the cultures of both regions intermingling freely within the country. In fact, Cameroon
is characterized by an exceptional social and ethnic diversity, with over 250 tribes found within
three main ethnic groups: Bantus, Semi-Bantus, and Sudanese (Mbaku, 2005). In fact, “ethnic”
refers to large groups of people classed according to common racial, national, tribal, religious,
linguistic, or cultural origin or background (Brass, 2023). When examining food habits, it’s
essential to consider the heritage dietary customs transmitted within these communities and their
impact on the group’s distinctiveness and health. Scientific research frequently scrutinizes “ethnic
food habits™ to discern the effects of cultural, societal, and ecological elements on eating behaviors.
Such inquiries can illuminate the nutritional and health benefits of traditional cuisines, the
persistence or evolution of food preferences and rituals amidst migration, and the role of food in
manifesting cultural identity (Gilbert and Khokhar, 2008, Karaosmanoglu, 2020). Otherwise, often
described as “Africa in miniature,” Cameroon showcases all the major climates and vegetation of
the continent: mountains, desert, rainforest, savannah grassland, and ocean coastland. It can be
divided into five agro-ecological zones (Sudano-Sahelian, High Guinea Savanna, Western
Highlands, Mono-modal Humid Forest, and Bimodal Humid Forest), each distinguishable by
dominant physical, climatic, and vegetative features (Ghogomu, 2020, Bassirou & Bitondo, 2022).
Also, Cameroon’s national identity is a product of its colonial history under Germany, France, and

Britain, and the integration of the above mentioned tribes and ethnic groups, resulting in a complex
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blend of languages, cultures, and political systems (Loumtouang, 2023). The arbitrary colonial
boundaries created a nation with a rich ethnic tapestry, which is reflected in its diverse culinary
traditions, a mix of indigenous and European influences. Today, Cameroon grapples with uniting
its varied ethnic identities while adapting to the globalizing influences on its food culture, which
threaten traditional diets but also contribute to an evolving national cuisine that symbolizes the
nation’s multifaceted heritage and ongoing identity construction (Gilbert and Khokhar, 2008,
Karaosmanoglu, 2020; Loumtouang, 2023). As a result, Cameroon boasts a wide variety of food
crops and diverse eating habits. The cuisine of Cameroon, like its topography and its people, is
known to be one of the most diverse on the continent. This diversity is a function of its people, its
location, and its history. The cuisine is predominantly African but is peppered with German,
French, and British influences (Vinola, 2022). The high diversity of Cameroonian dishes is
therefore characterized by the use of a wide variety of herbs and spices, including those produced
locally and those from sub-regions and other continents. In fact, herbs and spices are used in
Cameroon for diverse purposes in many dishes, depending on the type of spice and the
geographical area. Traditional food habits are inextricably linked to vitality and longevity, virtues
that are related to the types of foods, processing methods, and ingredients used. Although herbs
and spices are habitually used for food in some countries of West, Central, and East Africa, they
are also used in ethno-pharmacology for the management of many diseases (Abdou et al., 2012;

Djiazet et al., 2022).

In Cameroon, ethnonutritional surveys associated with the uses of herbs and spices have been
ongoing for decades. The analysis of the ethnonutritional data obtained from the literature shows
a significant number of studies dealing with parts of plants consumed for their culinary values.
However, these studies did not include ethnobotanic information and were only focused on a few
local spices found in a specific meal, on less-known spices, without taking into account herbs and
other popular spices. Therefore, it is becoming urgent to pay particular attention to these herbs and
spices, especially to their identification, their origin and geographical distribution, and their uses
in Cameroon. Indeed, this information is essential in the context of properly promoting these plants
both for nutrition and health promotion (Abdou et al., 2012; Djiazet et al., 2019; Djiazet et al.,
2022). The aim of the present review is thus to report on the ethnobotanic and ethnonutrition uses
of culinary herbs and spices consumed by Cameroonian populations. Additionally, it outlines the
health benefits of these natural ingredients and various approaches to preserve this rich culinary

heritage, and therby enhancing its sustainability for future generations.
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2. Methodology

2.1. Data collection

The catalog of herbs and spices frequently used in Cameroon has been compiled from a
comprehensive review of the available literature. This review involved searching through
databases including PubMed, Google Scholar, Web of Science and databases such as the Useful
Tropical Plants Database (Ken, 2014), GBIF Backbone Taxonomy (GBIF Secretariat, 2022), and
IUCN Red List of Threatened Species (IUCN, 2023). The search utilized keywords related to
Cameroon’s culinary practices, such as as spices, herbs, aromatic and medicinal plants, food
habits, local dish recipes, culinary applications, cultural gastronomy, biodiversity, plant species,
agriculture, sustainable agricultural practices, agroforestry, agribusiness, and market trends.
Furthermore, valuable insights into the herbs and spices integral to Cameroonian cuisine were
gleaned from databases and commercial websites showcasing local products, as well as platforms

presenting local herbs and spices, and featuring traditional Cameroonian recipes.

2.2. Herbs and spices definition

Herbs and spices were differentiated based on the parts of the plant from which they are
derived. Herbs typically refer to the leafy green parts of a plant and are used for their flavor,
fragrance, or medicinal properties. On the other hand, spices may come from various other plant
parts, including buds, flowers, bark, bulbs, roots/rhizomes, fruits/berries, or seeds (Vazquez-

Fresno et al., 2019).

2.3. Type of data collected

For each herb or spice identified, ethnobotanical information includes the family to which it
belongs, the species, the part of the plant used as a spice, and its English, French, and local names.
Additionally, information about the origin and geographical distribution and ethnonutritional
applications of these plants was also collected. The collected information also encompasses details
about the form in which the herbs or spices are utilized, whether raw or polished, fresh, dried or

powdered, as well as the specific dishes they are usually incorporated into.

2.4. Geospatial mapping of the origins of Cameroon’s herbs and spices
The origins of these herbs and spices have been meticulously mapped using GIS tools, providing
a thorough analysis and visual representation. Geographical data, encompassing national borders

and bodies of water, were obtained from the Atlas Forestier du Cameroun platform. This data was
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then processed using ArcGIS 10.3 software, which allowed for the creation of shapefiles. These
shapefiles marked out specific regions for each herb and spice, facilitating a spatial analysis to
study their distribution and density. The maps were enhanced with legends and scales for improved
readability and subsequently exported in JPEG format. This process resulted in a precise depiction

of the geographical origins of the herbs and spices (Collet, 2005).

3. Ethnobotanic of herbs and spices in Cameroon

3.1. Herbs

From the literature, 15 culinary herbs commonly used in Cameroon have been identified. These
herbs, belonging to 15 species, are grouped into 7 families. The most represented families, each
with five herbs, are Apiaceae and Lamiaceae. The other families, namely Asteraceae, Fabaceae,
Iridaceae, Lauraceae, and Liliaceae, each contribute one herb. Ethnobotanical information on these

herbs is provided in Table 1 and Figure 1.

Apiaceae: Five herbs used in Cameroon belong to the Apiaceae family: Anethum graveolens L.
(dill), Apium  graveolens L.  (celery), Coriandrum  sativum L.  (coriander), Petroselinum
crispum (Mill.) Fuss (parsley or garden parsley), and Pimpinella anisum L. (anise, aniseed or
rarely anix). A. graveolens (dill), also known in French as ‘aneth’, ‘aneth odorant’, ‘ani vert’ or
‘fenouille’, is distributed worldwide and its origin is unknown but may be the Mediterranean
region and Asia. A. graveolens (celery), known in french as ‘céleri’, originates from Europe, the
Mediterranean region, and Asia, and is mainly found in China, France, Western Temperate, and
Africa. C. sativum originates from the Near East and is mainly found in Tropical and Subtropical
regions of the world. It is known as ‘coriandre’, ‘persil chinois’ or ‘persil arabe’ in French. P.
crispum, also known as ‘persil’, ‘persil cultivé’, ‘persil odorant’ or ‘persin’ in French, originates
from the Western Mediterranean and is distributed worldwide. P. anisum is mainly found in Asia,
Southern Europe, Egypt, Greece, and the Middle East (Diederichsen, 1996, Amin and Sleem,
2007; Parthasarathy et al., 2008; Noumedem et al., 2013; Petchayo et al., 2013; Womeni et al.,
2013; Nantia et al., 2017; Manejo et al., 2017; Castro-Mejia et al., 2020).

Asteraceae: Artemisia dracunculus L. (Tarragon or estragon), known as ‘estragon’ in French, is
the only member of this family. Its origin is uncertain, possibly Siberia, Central Asia, and South

Russia, and it is mainly present in Central Europe, western and northern Asia, western North
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America, Egypt, India, Indonesia, and the Philippines (Eisenman and Struwe, 2011;Ekiert et al.,
2021).

Fabaceae: The only herb consumed in Cameroon from this family is Scorodophloeus
zenkeri Harms. (garlic tree or divida African). It is known in French as ‘arbre a ail” and locally as
Olum in Bakoko and Ewondo, Esoun or Bolo in Fang, Hiomi or Ng6 in Bassa, Bobimbi in Duala,
Kop Lom in Bamiléké and Nufi-Féfé¢, Kubdum in Bagangté, Mingagne in Baka or Olan in
Boulou. S. zenkeri originates from Tropical Africa and is mainly distributed from Nigeria to the
Democratic Republic of Congo (Eyog et al., 2006; Parthasarathy et al., 2008; Womeni et al., 2013;
Djiazet et al., 2019; Vanden et al., 2021).

Iridaceae: Crocus sativus L. (saffron crocus or autumn crocus), known as ‘safran’ in French, is
the herb belonging to this family. It originated from the Greece and Crete regions and is found in
Afghanistan, Australia, Azerbaijan, China, Egypt, France, Greece, India, Iran, Iraq, Israel, Italy,
Japan, Pakistan, Morocco, Spain, Switzerland, Turkey, and the United Arab Emirates

(Parthasarathy et al., 2008; Fongnzossie et al., 2018; Shokrpour, 2019).

Lamiaceae: Five herbs used in Cameroon belong to the Lamiaceae family: Mentha spicata L.
(spearmint or English mint), Ocimum basilicum L. (basil), Salvia officinalis L. (common sage or
sage), Salvia rosmarinus Spenn/Rosmarinus officinalis L. (rosemary), and Thymus vulgaris L.
(thyme). M. spicata, known as ‘menthe’ in French, originates from North-eastern Africa, Western
Asia, and South-eastern Europe, and is found in temperate regions worldwide. O. basilicum,
known as ‘basilica’ or ‘basilic romain’ in French, is present in Asia, Africa, Australia, the USA,
and Pacific islands, with its origin possibly being Southern Asia and Central Africa. S. officinalis,
known as ‘sauge’ in French, originates from the Adriatic belt of the Balkan Peninsula and is
distributed worldwide. S. rosmarinus, known as ‘romarin’ in French, originates from the
Mediterranean and is found in the Mediterranean region, India, Pakistan, the West Indies, and
Cuba. T. vulgaris, known as ‘thym’ in French, originates from Southern Europe and is found
worldwide (Parthasarathy et al., 2008; Nantia et al., 2017; Abhilasha et al., 2018; de Oliveira et
al., 2019; Salehi et al, 2019; Hammer and Junghanns, 2020; Schmiderer and Novak,
2020; Vouillamoz and Christ, 2020; Toukala et al., 2020; El Menyiy et al., 2022).

Lauraceae: Laurus nobilis L. (bay tree, bay laurel, sweet bay, true laurel, Grecian laurel, or
laurel), known in French as ‘laurier’, ‘laurier d’Apollon’, or ‘laurier noble’, is the only herb

representative of the Lauraceae family. It originates from Europe, primarily in the Northern coastal
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areas of the Mediterranean Sea, Spain, Greece, and Asia Minor (Parthasarathy et al., 2008;
Guzeldag et al., 2014; Nadeem et al., 2018).

Liliaceae: The only herb used in Cameroon from the Liliaceae family is Allium ampeloprasum L.
var. porrum (leek), known as ‘Poireau’ in French. It is mainly found in all temperate zones and
originates from the Mediterranean region, probably the Near East (Parthasarathy et al., 2008;
Manejo et al., 2017; Nantia et al., 2017; Hirschegger et al., 2010).

Globally, as shown in Figure 1, herbs used in Cameroon are mostly native to Asia and Europe,

although they are now distributed all over the world.
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Table 1: Ethnobotanic information on herbs usually consumed in Cameroon

Familly Species English * French * Local names* Origins* Geographical distributions* References
. Aneth odorant/ani vert/fenouil Unkwow but may be from X R .
Anethum graveolens L. Dith plant - Mediterranean to South and Asia All over the world D1§dselrlchse;1(,)é;)96, Amin
. . . and Sleem, ;
Apium graveolens L. Celery Céleri ; EuTope, Medlt;nanean region and Chlpa, France, Western temperate, Parthasarathy et al., 2008;
Asia west of Himalayas Africa
Coriandre/persil chinois/persil Tropical and subtropical regions of the Noumedem etal,, 2013;
Apiaceae Coriandrum sativum L. Coriander P p - Near East P P g Petchayo et al., 2013;
arabe world -
Petroseli . Persil cultivé/persil Womeni et al., 2013;
CITOSEnum crispum Parsley/garden parsley ersti cutive/pers - Western Mediterranean Worldwide Nantia et al., 2017;
(Mill.) Fuss odorant/persin . .
Anis vert/etit Asia. Southern E Eevot. G Manejo et al., 2017;
- . . . . nis vert/peti ) . sia, Southern Europe, Egypt, Greece Castro-Meiia et al., 2020
Pimpinella anisum L. Anise/aniseed/rarely anix anis/pimpinella/boucage odorant Asia and the Middle East astro-Mejia et al
. . Central Europe, western and northern .
L. Uncertain may be Siberia, Central . > . Eisenman and Struwe,
Asteraceae  Artemisia dracunculus L. Tarragon/estragon Estragon - Asia and South Russia Asia, wgstem Nort‘h Am‘eylca', Egypt 2011: Ekiert et al., 2021
and India, Indonesia, Philippines
Olum (Bakoko, Ewondo)/Esoun, Bolo l';:;’r‘iﬁ:s;:'{hzyogz 2008
Fabaceac Scorodophloeus zenkeri Garlic tree/divida (African)  Arbre  ail (Fang)/Hltqrfn,'Ngo (Ba§5f1)/Boblmb1 (Duala)/Kop Tropical Africa Tropical Afnca, fro_m Nigeria to the Womeni et al., 2013;
Harms Lom (Bamiléké, Nufi-Féfé)/Kundum Democratic Republic of Congo .. X
(Bagangt¢)/Mingagne (Baka)/Olan (Boulou) Djiazet et al., 2019;
Vanden et al., 2021
Afghanistan, Australia, Azerbaijan,
Saffron crocus/autumn China, Egypt, France, Greece, India, (Parthasarathy et al., 2008;
Iridaceae Crocus sativus L. crocus Safran - Greece and Crete regions Iran, Iraq, Israel, Italy, Japan, Pakistan, ~ Fongnzossie et al., 2018;
Morocco, Spain, Switzerland, Turkey, Shokrpour, 2019)
United Arab Emirates
. . . . North-eastern Africa, Western . Parthasarathy et al., 2008;
Mentha spicata L. Spearmint/English Mint Menthe - Asia and South-castern Europe Temperate regions of the world Nantia et al.. 2017:
Oci basili L Basil Basilic/Basilic romain ) Uncertain may be Southern Asia and  Asia, Africa, Australia, USA and Abhilasha et al., 2018; de
clmum bastcum L. Central Africa Pacific islands Oliveira et al., 2019;
Salvia officinalis L. Common sage/saga Sauge - Adriatic belt of the Balkan Peninsula  Worldwide Salehi et al., 2019;
Lami Hammer and Junghanns,
amiaceae Salvi . 2020; Schmiderer and
Sa o ;Zﬂflarl’l.us R R i Medit . Mediterranean region, India, Pakistan, Novak, 2020; Vouillamoz
penn. ZAOSWIV inus osemary omarin - cditerrancan region West Indies and Cuba and Christ, 2020; Toukala
officinalis L. et al., 2020; El Menyiy et
al., 2022
Thymus vulgaris L. Thyme Thym - Southern Europe Worldwide
Bay tree/bay laurel/sweet Laurier/laurier d'Apollon/laurier Northern coastal areas of the Parthasarathy et al., 2008;
Lauraceae  Laurus nobilis L. bay/true laurel/grecian p - Europe Mediterranean Sea, Spain to Greece and ~ Guzeldag et al., 2014;
noble s
laurel/laurel Asia Minor Nadeem et al., 2018
Parthasarathy et al., 2008;
Liliaceac Allium ampeloprasum L. Leck Poireau Mediterranean region, probably the All temperate zones Manejo et al., 2017;

var. porrum

Near East

Nantia et al., 2017;
Hirschegger et al., 2010

9 * Information on various names, origin and geographical distribution of plants were partly obtained from the databases Useful Tropical Plants Database (Ken, 2014), GBIF Backbone Taxonomy (GBIF Secretariat, 2022), and TUCN Red List of

25
260  Threatened Species (IUCN, 2023)
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262  Figure 1: Geographical origin of herbs consumed in Cameroon
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3.2. Spices

A total of 44 spices commonly used in Cameroon have been identified from the literature. These
spices belong to 42 species and are grouped into 19 families. The most represented family is
Zingiberaceae with six spices, followed by Annonaceae and Piperaceae with four spices each.
Families represented by three spices are Lauraceae, Liliaceae, and Rutaceae. Apiaceae,
Asteraceae, Fabaceae, Mimosaceae, and Solanaceae are each represented by two spices. The least
represented families, each with only one spice, are Cyperaceae, Euphorbiaceae, Huacaceae,
Huaceae, Moraceae, Myristicaceae, Myrtaceae, Pentadipandraceae, and Myrtaceae.

Ethnobotanical information on these species is provided in Table 2 and Figure 2.

Annonaceae: The spices from this family used in Cameroon are Monodora myristica (Gaertn.)
Dunal (African nutmeg or calabash nutmeg), Xylopia aethiopica (Dunal) A. Richard (Ethiopian
pepper), Xylopia africana (Benth.) Oliv. (African pepper), and Xylopia parviflora (A. Rich.)
Bentham. All four members of this family use the fruit, and they all originate from Tropical
Africa. M. myristica is known as ‘fausse noix de muscade’ in French and locally as Gangat in
Bakoko or Ikoma in Bassa, Biko in Baya, Ozek in Boulou, Pebé in Duala, Ding in Ewondo and
Dengo in Baka. It is distributed from Sierra Leone to Angola and Uganda, as well as on the Gulf
of Guinea islands. X. aethiopica is distributed from Senegal to Angola and Mozambique in the

3

East. It is known as ‘Poivre d’Ethiopie’ in French. X. africana, known as ‘poivre africain’ in
French, and locally as Netsham in Bangangte, lkoli in Bassa, Ekur in Boulou, Ebongo Mbonji in
Duala, Ara in Ejagham, Akwi in Ewondo, Okala in Fang, Kembare in Fulfuldé and Ngwo in Baka..
It is mainly found in Southeastern Nigeria, Western Cameroon, Sao Tomé and Principe, and
Equatorial Guinea. X. parviflora is distributed from Sierra Leone to Cameroon, Gabon, Central
African Republic, Congo (Brazzaville) and Congo (Kinshasa), Sudan, Mozambique, Rhodesia,
Angola, and South Africa (Transvaal). It is known as ‘poivre de Sedhiou’ or ‘fondé des rivieres’
in French and loccaly as Mbatou in Bangante or Odjobi in Ewondo (Eyog et al., 2006;
Parthasarathy et al., 2008; Abdou et al., 2012; Womeni et al., 2013; Djite, 2017; Manejo et al.,

2017; Djiazet et al., 2019; Djiazet et al., 2022).

Apiaceae: Coriandrum sativum L. and Pimpinella anisum L. are spices belonging to the Apiaceae
family. The fruit is used for both. Coriandrum sativum originates from the Near East and is mainly
found in tropical and subtropical regions of the world, while Pimpinella anisum is mostly present

in Asia, Southern Europe, Egypt, Greece, and the Middle East and originates from Asia

13



294
295

296
297
298
299
300
301
302
303
304
305
306

307
308
309
310

311
312
313
314
315
316

317
318
319
320
321
322
323
324
325

(Diederichsen, 1996; Parthasarathy et al., 2008; Abdou et al., 2012; Womeni et al., 2013; Kuete,
2017; Castro-Mejia et al., 2020).

Asteraceae: The spices consumed in Cameroon from the Asteraceae family are Chamaemelum
nobile L./Anthemis nobilis L. (chamomile) and Echinops giganteus A. Rich (giant Japanese
butterbur). The capitule is used for C. nobile and the root for E. giganteus. C. nobile, known as
‘camomille’ or ‘camomille romaine’ in French, originates from regions of the Atlantic coast of
Europe and North Africa and is found in Europe, North America, and South America. E. giganteus,
known as ‘racine tubéreuse’ in French, originates from Nigeria, Ethiopia, and Tanzania and is
found in the Congo Basin. R. heudelotii is called locally Isangé in Bakossi, Esangasanga in
Bakwéri, Njangsang in Bassa and Duala, Essang in Boulou, Oryok in Ejagham, Essessang in
Ewondon and Fan, Nzonell in Ngoumba or Gobre in Baka. (Akerreta et al., 2007; Parthasarathy et
al., 2008; Abdou et al., 2012; Morgulis et al., 2016, Djiazet et al., 2019; Salmerén-Manzano et al.,
2020; Djiazet et al., 2022).

Cyperaceae: Scleria striatinux De Wild., known as ‘racine de chaume’ in French, is the only spice
consumed in Cameroon from this family. The rhizome is used, and it originates from tropical
Africa and is present in world tropical and temperate areas (Abdou et al., 2012; Bauters, 2018;

Djiazet et al., 2019; Djiazet et al., 2022).

Euphorbiaceae: The sole representative of the Euphorbiaceae family is Ricinodendron
heudelotii (Baill.) Pierre ex Heckel. (Groundnut tree, corkwood tree, or African oil-nut tree).
Known locally as Isangé in Bakossi, Esangasanga in Bakwéri, Njangsang in Bassa and Duala,
Essang in Boulou, Oryok in Ejagham, Essessang in Ewondon and Fan, Nzonell in Ngoumba or
Gobre in Baka, R. heudelotii originates from tropical Africa and is distributed from Guinea to

Angola and East Africa. The fruit is the part used (Eyog et al., 2006).

Fabaceae: The three species of the Fabaceae family commonly consumed in Cameroon belong to
the species Scorodophloeus zenkeri Harms and Tamarindus indica L. (tamarind tree). The bark
and the fruit are the usable parts for S. zenkeri and the fruit for T. indica. S. zenkeri is from tropical
Africa and found from Nigeria to the Democratic Republic of Congo while 7. indica is found in
all semi-arid tropical Africa and southern Asia, America, and Australia, originating from
Madagascar and East Africa. T. indica is known as ‘tamarinier’ in French and as Dabe, Dami, or
Mbere in Foulfouldé, Mbulam in Guiziga, Oumbla in Kapsiki, Chitna in Massa, Baaré, Zoulgo, or
Mblar in Toupouri (Eyog et al., 2006; Parthasarathy et al., 2008; Muok and Alem, 2011; Abdou
et al., 2012; Djiazet ef al., 2019; Vanden et al., 2021; Djiazet et al., 2022).
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Huacaceae: The two representatives of this group belong to the species Hua gabonii Pierre (garlic
tree). Known locally as Ovita, Difire, or Difra, it is from Gabon, distrusted in Cameroon, Gabon,
and South Nigeria, and the parts used are the bark and fruit (Tabuna, 1999; Abdou et al., 2012;
Djiazet et al., 2019, Djiazet et al., 2022).

Huaceae: Afrostyrax lepidophyllus Mildbr. (Country onion) is a Huaceae from the Central African
forest, mainly present in Cameroon, Central African Republic, Ghana, and Gabon. It is called
‘rondelle’ in French and locally Dom in Bakoko, Bobimbi in Duala, or Eboum olom in Ewondo

(Bayer, 2007; Abdou et al., 2012; Manejo et al., 2017).

Lauraceae: Beilschmiedia ~ cinnamomea (Stapf) ~ Robyns &  Wilczek, Cinnamomum
verum J.Presl/Cinnamomum zeylanicum Blume (True cinnamon tree or Ceylon cinnamon tree),
and Hypodaphnis zenkeri (Engler) Stapf are spices used in Cameroon that belong to Lauraceae.
The root is the usable part for B. cinnamomea and the bark for C. verum and H. zenkeri. B.
cinnamomea, known as ‘plante de le Testu’ in French, is from tropical areas and present in all the
major tropical and subtropical regions. C. verum (‘cannelier’ or ‘cannelier de Ceylan’ in French)
originates from Sri Lanka and is found in Tropical Asia. H. zenkeri, known as ‘ecorce rouge’ in
French, is from Gabon and is mainly present in Cameroon, Gabon, and South Nigeria (Rohwer,
2000; Parthasarathy et al., 2008; Fankam et al., 2011; Jayaprakasha and Jagan, 2011; Abdou et al.,
2012; Mishra and Jeeva, 2012; Womeni ef al., 2013; Djiazet et al., 2019; Rawat et al., 2019; Jun
et al.,2020; Neetu ef al., 2021; Djiazet et al., 2022).

Liliaceae: The three members of this family are Allium cepa L. (Onion, bulb onion, or common
onion), Allium cepa L. var. aggregatum/Allium oschanini Fedtsch. (Shallot), and Allium
sativum L. (Garlic). All three originate from Central Asia (Iran, Turkmenistan, Kazakhstan,
Uzbekistan, and western China) and the usable part is the bulb. 4. cepa (‘oignon’ in French and
Niossi in Bamiléké) and 4. cepa var. aggregatum (‘échalote’ in French and Niossi in Bamiléké)
are found in all tropical countries while 4. sativum (‘ail’ in French) is present in China, the
Mediterranean, Latin America, and Tropical Africa (Hirschegger ef al., 2010; Womeni et al., 2013;
Manejo et al., 2017; Nantia et al., 2017).

Mimosaceae: Dichrostachys glomerata (Forssk.) Hutch./Dichrostachys cinerea (L.) Wight &
Arn. (sickle bush) and Tetrapleura tetraptera Schum. and Thonn (aidan tree) are the two
representatives of the Mimosaceae family. Both are from Africa. D. glomerata, known as ‘oreilles
de souris’ in French and locally Dundu in Haussa and burli in Peuls, is found in Africa, tropical

areas in Asia, Australia, America, and the Caribbean while 7. tetraptera (‘quatre cotés’ or ‘aidan’
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in French and locally Essesse or Sassas in Bassa, Djekt djetk or Essissa in Ewondo) is distributed
from Senegal to Cameroon, from Gabon to Zimbabwe and Tanzania (Clayton, 1963; Eyog et al.,

2006; Abdou et al., 2012; Djiazet et al., 2019; Djiazet et al., 2022).

Moraceae: The only spice consumed in Cameroon from this family is Dorstenia psilurus Welw.
Known as ‘chasse serpents’ in French and locally as Mondongo in Likoka, the root is used. It
originates from the Democratic Republic of Congo and is distributed between the Afrotropics and
Neotropics, East of Arabia, in the tropical forests of Southern India and Sri Lanka (Abdou et al.,
2012; Misiewicz and Zerega, 2012; Djiazet et al., 2019; Djiazet et al., 2022).

Myristicaceae: Myristica fragrans Houtt. (Fragrant nutmeg or true nutmeg) is the representative
of Myristicaceae and is known in French as ‘Noix de muscade’ or ‘Muscadier’. It originates from
the Banda islands in the Moluccas and is distributed from India and South-East Asia to North
Australia and the Pacific Islands. The fruit is the usable part (Abdou et al., 2012; Djite, 2017;
Sasikumar, 2021).

Myrtaceae: The representative of this family are Mondia whitei (Hook F.) Skell (white ginger)
and Syzygium aromaticum (L.) Merr. & L.M.Perry (cloves). Mondia whitei originates from
Tropical Africa and is present in all African regions with the exception of the northern part. Known
as ‘racine sucrée’ in French, the root is used. Syzygium aromaticum, known as ‘clou de girofle’ in
French, the flower bud is used. It originates from the Maluku Islands of Indonesia where it is
mainly found (Abdou et al., 2012; Lim, 2014; Kuete, 2017; Djiazet et al., 2019; Inkoto et al., 2019;
Djiazet et al., 2022).

Pentadipandraceae: Pentadiplandra brazzeana Var Brazzeana (joy perfume tree), the only spice
of this family, originates from Tropical Africa and is distributed from Cameroon to Angola and
Congo. Known as ‘liane blanche’ in French and locally as Difeuh in Bangante and Guipi in Bobili,
the root is used (Eyog et al., 2006; Abdou et al., 2012; Zheng and Yi, 2019; Djiazet et al., 2019;
Djiazet et al., 2022).

Piperaceae: Piper capense L.f. (Wild pepper, Cordoncillo or Timiz pepper), Piper
guineense Schum and Thonn Thaub. (black pepper Ashandi), Piper nigrum L. (black pepper)
and Piper umbellatum L. (Cordoncillo or Cow-foot leaf) are the four spices commonly consumed
in Cameroon that belong to Piperaceae. The fruit is used for the first three and the flower for the
fourth. P. capense (‘poivrier du Cap’ or ‘poivre Timiz’ in French) is from Africa and distributed

from Guinea east to Ethiopia and south to Angola, Mozambique and South Africa, Indian Ocean
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islands. P. guineense is named ‘poivre sauvage’ in French and locally Soup in Bafoussam, Ndong
in Bakossi, Idoko in Bakwéri, Lobo in Duala, Sop in Dschang, Esebe in Efik, Abomedjang, Nkol,
Aboumenza Nkoa, Ondodo Afane in Ewondo and Lobé¢ in Malimba. It is distributed from Senegal
to Angola and Uganda and originates from Tropical Africa. P. nigrum, known as ‘poivre blanc’,
‘poivre vert’, ‘poivre rouge’ or ‘poivre blanc’ in French, is from South Western India and found
in India, Indonesia, Sri Lanka, Cambodia, Malaysia, Brazil, tropical areas of Africa, Western
Hemisphere and Europe while P. umbellatum (‘bois d’anisette’ or ‘grand baume’ in French) is
present in Tropical America, Tropical Africa and the Indian Ocean Islands and originates from
Tropical America (Sim, 1986, Agbor et al., 2005; Eyog et al., 2006; Avril, 2008; Abdou et al.,
2012; Kuete, 2017; Manejo et al., 2017; Djiazet et al., 2019; Sen et al., 2019; Djiazet et al., 2022).

Rutaceae: The three spices belonging to this family are Fagara leprieurii (Guill. and Perr.)
Engl./Zanthoxylum leprieurii Guill. & Perr. (prickly ash), Fagara
macrophylla Engl./Zanthoxylum gilletii (De Wild.) P.G. Waterman (African satinwood or white
African mahogany) and Fagara xanthoxyloides Lam (toothache bark). They are all from Africa
and their usable part is the fruit. Fagara leprieurii, called Grappe odoriférante in French, is
distributed from Senegal east to Ethiopia and south to Mozambique and eastern South Africa
while Fagara macrophylla (called ‘olon dur’, ‘citronnier d’ Afrique’ or ‘faux citronnier’ in French
and locally Mbongo in Bassa) is from Guinea and Sierra Leone east to Kenya and south to northern
Angola, Zimbabwe and Mozambique and F. xanthoxyloides (‘bouche béante’, ‘fagara jaune’ or
‘ouvre bouche’ in French) from Senegal to Nigeria to Cameroon (Eyog et al., 2006; Abdou et al.,

2012; Womeni et al., 2013; Appelhans et al., 2018; Djiazet et al., 2019; Djiazet et al., 2022).

Solanaceae: The Solanaceae family is represented by two spices in Cameroon, Capsicum
frutescens Lam. (Chili pepper, Bird Pepper, Capsicum, Hot Pepper, or Tabasco Pepper)
and Solanum melongena Lam. (aubergine). Both utilize the fruit. C. frutescens, known as ‘piment’
in French and locally as Ondondobeti in Ewondo and Sessok in Bamiléké, originates from
South/Central America and is found in all major tropical and subtropical regions. S. melongena is
present in the Middle East, Asia, and East Africa and originates from Myanmar—Yunnan. It is
known as ‘aubergine’ in French and locally as Gauta in Hausa, Sissieu in Bamiléké, and Wiwih in
Yemba (Eyog et al., 2006; Parthasarathy et al., 2008; Abdou et al., 2012; Djite, 2017; Aubriot et
al., 2018; Djiazet et al., 2019; Djiazet et al., 2022).

Zingiberaceae: Six spices used in Cameroon belong to the Zingiberaceae family: Aframomum

aulacocarpos Pellegr. ex Koechlin, Aframomum citratum (C.Pereira) K.Schum., Aframomum
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daniellii Hook. L. (African cardamom or bastard melegueta), Aframomum melegueta K. Schum.
(Alligator pepper, Graine of Paradis, Guinea pepper), Curcuma longa L. (turmeric), and Zingiber
officinale Roscoe (ginger). The fruit is the usable part for 4. aulacocarpos, A. citratum, A.
daniellii, and A. melegueta, while the rhizome is used for C. longa and Z. officinale. A.
aulacocarpos, locally named Mvonlo in Beti and Mbongo in Bassa, originates from the Central
African forest and is present in Cameroon, the Central African Republic, Ghana, and Gabon. A.
citratum, called ‘maniguette juteuse’ in French and locally Mbongo mwel in Bassa and Mvonlo in
Ewondo, is found in Cameroon, Gabon, Equatorial Guinea, and Nigeria, originating from the
African Guinean forest. A. daniellii is from the regions of Africa and is mainly found in West
tropical Africa. It is named ‘maniguette sucrée’ in French and locally Esson in Beti, Besak in
Bangwa, and Atso’o in Yemba. A. melegueta originates from Tropical Africa and is found in
Western and Central Equatorial Africa. C. longa, known as ‘curcuma’ in French, originates from
South and Southeast Asia and is mainly present in Tropical and subtropical regions of South and
Southeast Asia and some areas of Africa with a warm and wet tropical climate. Z. officinale, known
as ‘gingembre’ in French and Djidja or Cocobianco locally, is mainly found in Bangladesh,
Cameroon, China, India, Indonesia, Nepal, Nigeria, Philippines, Thailand, USA, and originates
from India (Eyog et al., 2006; Parthasarathy et al., 2008; Anandaraj and Sudharshan, 2011; Abdou
et al., 2012; Djiazet et al., 2019; Knippers et al., 2021; Kizhakkayil and Sasikumar, 2011; Womeni
et al., 2013; Kuete, 2017).

Globally, spices used in Cameroon originate from tropical and subtropical regions of Africa

(Figure 2). Unlike herbs, their distribution remains largely restricted to these regions.
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Table 2: Ethnobotanic information on spices usually consumed in Cameroon

Families Species :)J::tl;le English names* French names* Local names* Origins* Geographical distributions™ References
Monodora myristica African Gangat (Bakoko)/Ikoma (Bassa)/Biko From Sierra Leone to Angola and
Fruits nutmeg/calabash Fausse noix de muscade (Baya)/Ozek (Boulou)/Pebé (Duala)/Ding Tropical Africa Uganda, as well as on the Gulf of
(Gaertn.) Dunal . !
nutmeg (Ewondo)/Dengo (Baka) Guinea islands
. Lo Lo Netsham (Bangangté)/Ikoli (Bassa)/Ekur
Xg’”’”f i‘ffﬁ’f’m Fruits E:;IS’P‘“ PEPPET pivre d*Ethiopic (Boulou)/Ebongo Mbonji (Duala)/Ara  Tropical Africa ﬁ"m Sf;legalf" Qﬂg"a and Eyog et al., 2006;
(Dunal) A. Richar (African) (Ejagham)/Akwi (Ewondo)/Okala (Fang) ozambique in the East Parthasarathy et al., 2008;
Kembare (Fulfuldé)/Ngwo (Baka) Abdou et al., 2012;
Annonaceae Xvlopia afvicana Southeastern Nigeria, Western Womeni et al., 2013; Djite,
(Benth.) Oliv Fruits African pepper Poivre africain - Tropical Africa Cameroon, Sdo Tomé and Principe and ~ 2017; Manejo et al., 2017;
’ ’ Equatorial Guinea Djiazet et al., 2019; Djiazet
etal., 2022
Sierra Leone to Cameroon, Gabon,
f{yi éfl”)"l’g';m;frﬁ"“ A Prits ; Poivre de Sedhiou/fondé des rivires Mbatou (Banganté)/Odjobi (Ewondo) ~ Tropical Africa (C]ff;;iﬁlffgﬁ?e&ﬁf(]g(:slﬁ:sa)
Sudan, Mozambique, Rhodesia, Angola
and South Africa (Transvaal)
Coriandrum sativum ) ) ) o . Tropical and subtropical regions of the Diederichsen, 1996;
L Fruits Coriander Coriandre/persil chinois/persil arabe - Near East world Parthasarathy et al., 2008;
. : Abdou et al., 2012;
Apiaceae . . . L L . ‘Womeni et al., 2013;
Pimpinella anisum L. Fruits Ams_e/amseed/rarel Anis vert/petit anis / pimpinelle : Asia Asia, Sout_hem Europe, Egypt, Greece Kuete, 2017; Castro-Mejia
y anix /boucage odorant and the Middle East et al., 2020
Chamaemelum nobile Capitules  Chamomile Camomille/Camomille romaine } Regions of the Atlantic coast ~ Europe, North America, and South Akerreta et al., 2007,
L./Anthemis nobilis L. of Europe and North Africa America Parthasarathy et al., 2008;
Abdou et al., 2012;
Asteracea E;hinops giganteus A. Root Giant Japanese Racine tubéreuse ) Nigeria? Ethiopia and Congo Basin gﬂ?;f:tl l:te;ﬁlﬁozloglf’
Rich. butterbur Tanzania R
Salmeron-Manzano et al.,
2020; Djiazet et al., 2022
Abdou et al., 2012;
Cyperaceae %]l]egta striatinux De Rhizomes Racine de chaume - Tropical Africa World tropical and temperate areas ;313111;;]5 é,zlgi igg;zle)tﬂ;Z:]t_,et
2022
Ricinodendron Groundnut Isangé (Bakossi)/Esangasanga
ji Bakwéri)/Njangsang (Bassa, Duala)/Essan . . . .
Euphorbiaceae ?SZﬁil)olt’lilerre ex Heck Fruits ::ZZ;cAofrrli(gﬁO(il—nut - EB oul ou)/)OrJyokg e ( (Ejagham) /EZs essanz Tropical Africa From Guinea to Angola and East Africa  Eyog et al., 2006
el tree (Ewondon, Fan)/Nzonell (Ngoumba)/Gobre
(Baka)
Bark Olum (Bakoko, Ewondo)/Esoun, Bolo
Scorodophloeus R Garlic tree/Divida - (Fang)/Hiom, Ngo (Ba§sg)/Bob1mb1 . . Tropical Africa, from Nigeria to the Eyog et al., 2006;
enkeri Harms Fruits (African) Arbre a ail (D'u,ala)/Kop Lom (Bam]le!(e, ) Nufi- Tropical Africa Democratic Republic of Congo Parthasarathy et al., 2008;
Féfé)/Kubdum (Bagangté)/Mingagne Muok and Alem, 2011;
Fabaceae (Baka)/Olan (Boulou) Abdou et al., 2012; Djiazet
e . . etal., 2019; Vanden et al.,
Tamarindus indica L. Fruits tamarind tree Tamarinier Dabe, Dami, Mbere (Foulfouldé¢)/ Mbulam Madagascar and East Africa All of 5em1-§nd troplAcal Adica and . 2021; Djiazet et al., 2022
(Guiziga)/Oumbla (Kapsiki)/Chitna southern Asia, America and Australia
(Massa)/Baaré, Zoulgo, Mblar (Toupouri)
Bark Tabuna, 1999; Abdou et
Huacaceae Hua gabonii Pierre . Garlic tree - Ovita, difire, difra (Gabon) Gabon Cameroon, Gabon and South Nigeria al,, 2012,;, Djiazet et al.,
Fruits 2019; Djiazet et al., 2022
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Afrostyrax

Dom (Bakoko), /Bobimbi (Duala)/Eboum

Cameroon, Centrafrique Republic,

Bayer, 2007; Abdou et al.,

Huaceae lepidophyllus Mildbr. Bark Country onion Rondelle olom (Ewondo) Central African forest Ghana, Gabon 2012; Manejo et al., 2017
Beilschmiedia Tropical areas All the major tropical and subtropical Rohwer, 2000;
cinnamomea (Stapf) Root - Plante de Le Testu - regions Parthasarathy et al., 2008;
Robyns & Wilczek Fankam et al., 2011;
Cinnamomum verum Bark True cinnamon Cannelier/cannelier de Ceylan - Sri Lanka Sri Lanka and tropical Asia Jayaprakasha and Jagan,
J.Presl/Cinnamomum tree/Ceylon 2011; Abdou et al., 2012;
Lauraceae zeylanicum Blume cinnamon tree Mishra and Jeeva, 2012;
Gabon Cameroon, Gabon and South Nigeria Womeni et al., 2013;
Hypodaphni feri Djiazet et al., 2019; Rawat
Eypol aps:nsfzen ert Bark - Ecorce rouge - etal., 2019; Jun et al.,
(Engler) Stap 2020; Neetu et al., 2021;
Djiazet et al., 2022
Bulb Onion/bulb
Allium cepa L. onion/common Oignon Niossi (Bamiléké) Central Asia All tropical countries
onion .
Allium cepa L. Bulb Central Asia (Iran, alzsr;};i%%;rale[ 31(.),15910,
Liliaceae var. aggregatum/Alliu Shallot Echalote Niossi (Bamiléké) . ? All tropical countries X " o .
el Turkmenistan ...) Manejo et al., 2017; Nantia
m oschanini Fedtsch. etal. 2017
Bulb Central Asia (Kazakhstan, . . . v
. . . . . China, Mediterranean and Latin
Allium sativum L. Garlic Ail - Uzbekistan and western ; . .
. America, Tropical Africa
China)
Dichrostachys
glomerata (Forssk.) . . . . . .
_ Hutch./Dichrostachys ~ Fruits ~ Sickle bush Oreilles de souris Dundu (Haussa), burli (Peuls) Affica Africa, tropical areas in Asia, Australia,  Clayton, 1963; Eyog et al.,
Mimosaceae cinerea America and the Caribbean 2006; Abdou et al., 2012;
. Dijiazet et al., 2019; Djiazet
(L.) Wight & Am. ctal. 2022
Tetrapleura tetraptera Fruits Aidan tree Quatre cotés/Aidan Essesse, Sassas (Bassa)/Djekt djetk, essissa Tropical Africa From Senegal to Cameroon, from ”
Schum. and Thonn (Ewondo) P Gabon to Zimbabwe and Tanzania
S ! . lic of Between the Afrotropics and Abdou et al., 2012;
Moraceae Dorstenia psilurus Root - Chasse serpents Mondongo (Likoka) Democratic Republic o Neotropics, East of Arabia, in the Misiewicz and Zerega,
Welw. Congo tropical forests of Southern India and 2012; Djiazet et al., 2019;
Sri Lanka Djiazet et al., 2022
- Mpyristica fragrans . Fragrant . . : Banda islands in the From India and South-East Asia to Abdou et al., 2012; Djite,
Myristicaceae Houtt. Fruits nutmeg/true nutmeg Noix de muscade/Muscadier Moluccas North Australia and the Pacific Islands 2017, Sasikumar, 2021
Mondia whitei (Hook L . . . . All African regions with the exception
F.) Skell Root White ginger Racine sucrée - Tropical Africa of the northern part Abdou et al., 2012; Lim,
Myrtaceae 2014; Kuete, 2017; Djiazet
yrt Syzygium aromaticum Flower et al., 2019; Inkoto et al.,
(L.) Merr. & buds Cloves Clou de girofle - Maluku Islands of Indonesia Indonesia 2019; Djiazet et al., 2022
L.M.Perry
Pentadiplandra 5}'0;0?;12]123]06;::??(?“ et
Pentadipandraceae  brazzeana Var Root Joy perfume tree Liane blanche Difeuh (Banganté)/Guipi (Bobili) Tropical Africa From Cameroon to Angola and Congo 20’1 o D"' " % L2 01’9_
Brazzeana . Jiazet etal., ’
Djiazet et al., 2022
Wild From Guinea east to Ethiopia and south Sim. 1986. Acbor et al
Piper capense L.f. Fruits pepper/Cordoncillo/  Poivrier du Cap/Poivre Timiz - Africa to Angola, Mozambique and South 238; E > :g ;)r ; 03 6‘j
Timiz pepper Africa, Indian Ocean islands O; Lyog etal, >
X . Avril, 2008; Abdou et al.,
Piperaceae Soup (Bafoussam)/ Ndong (Bakossi)/ Idoko K R .
. . L. 2012; Kuete, 2017; Manejo
Piper guineense Black pepper (Bakweéri)/Lobo (Duala)/Sop ctal., 2017; Djiazet et al.
Schum and Thonn Fruits (Ashandi) Poivre sauvage (Dschang)/Esebe (Efik)/Abomedjang, Nkol,  Tropical Africa From Senegal to Angola and Uganda 2019: Sen et al., 2019:

Thaub.

Aboumenza Nkoa, Ondodo Afane
(Ewondo)/Lobé (Malimba)

Djiazet et al., 2022
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India, Indonesia, Sri Lanka, Cambodia,

Piper nigrum L. Fruits Black pepper Poivre (blanc, vert, rouge, blanc) - South Western India Malaysia, Brazil, tropical areas of
Africa, Western Hemisphere, Europe
Piper umbellatum L. Flowers Cordoncillo/Cow- Bois d’anisette/Grand baume - Tropical America Trop ical America, Tropical Affica, the
foot leaf Indian Ocean Islands
Fagara leprieurii
(Guill. and Perr.) From Senegal east to Ethiopia and south
Engl./Zanthoxylum Fruits Prickly ash Grappe odoriférante - Tropical Africa to Mozambique and eastern South
leprieurii Guill. & Africa (Eyog et al., 2006; Abdou
Rut Perr. etal., 2012; Womeni et al.,
utaceae .
Fagara macrophylla African . A From Guinea and Sierra Leone east to 2013; Agpelhans etal,
Engl./Zanthoxylum . . . Olon dur/citronnier d'Afrique/faux . . 2018; Djiazet et al., 2019;
P : Fruits satiwood/white . . Mbongo (Bassa) Tropical Africa Kenya and south to northern Angola, ..
gilletii (De Wild.) . citronnier . . Djiazet et al., 2022)
African mahogany Zimbabwe and Mozambique
P.G.Waterman
Fagara . Fruits Toothache bark Bouche béante, Fagara jaune, Ouvre - West Africa From Senegal to Nigeria to Cameroon
xanthoxyloides Lam. bouche
Chili pepper/Bird Eyog et al., 2006;
Capsicum frutescens Fruits Pepper/Capsicum/H Piment Ondondobeti (Ewondo), Sessok (Bamiléké)  South/Central America All_the major tropical and subtropical Parthasarathy et al., 2908;
Solan Lam. ot Pepper/Tabasco regions Abdou et al., 2012; Djite,
olanaceae Pepper 2017; Aubriot et al., 2018;
Solanum melongena Fruits Aubergine Aubergine Gauta (Hausa)/Sissieu (Bamiléké)/ Wiwih Myanmar—Yunnan Middle East Asia and East Africa Djiazet et al., 2019; Djiazet
Lam. (Yemba) etal., 2022
Aframomum . .
aulacocarpos Pellegr.  Fruits - - Mvonlo (Beti)/Mbongo (Bassa) Central African forest Cameroon, Centrafrique Republic,
X Ghana, Gabon
ex Koechlin
Aframomum citratum . . . . . Cameroon, Gabon, Equatorial Guinea,
(C.Pereira) K Schum. Fruits - Maniguette juteuse Mbongo mwel (Bassa)/Mvonlo (Ewondo) Africa Guinean forest Nigeria
African .
jellii . . i ? . . . . E tal., 2006;
ﬁ’z z{j 0{’ um daniellii Fruits cari;lamom/Bastered Maniguette sucrée Esson (Ben)/B(e;:Il;gz;a ngwa)/Atso’o Regions of Africa West tropical Africa, PZ;E aes a?athy et al., 2008;
?lel ‘eg:leta Anandaraj and Sudharshan,
Ziniberaceae Aframomum . lg:r/og}raine of Maniguette/malaguette/poivre de Ketchou (Banganté)/Ndon (Bassa)/Ndondo’a 2011; Abdou et al., 2012;
e meleoueta K. Schum Fruits garr’ 5 dis/Guinea Guinée/graine de Mounda (Duala)/Ndong (Ewondo)/Njougchi ~ Tropical Africa Western and Central Equatorial Africa DJl_azet etal, 2019;
g ' ' paradis/aframomum/piment alligator (Maka)/Sok-kwa (Bamileke) Knippers et al., 2021;
pepper . . . Kizhakkayil and
Tropical and subtropical regions of Sasikumar, 2011; Womeni
Cucurma longa L. Rhizomes ~ Turmeric Curcuma - South and Southeast Asia South and Southeast Asia and some etal., 2013; Kuete, 2017
areas of Africa with a warm and wet
tropical climate
Zingiber officinale . . . o . . Bangladesh, Cameroon, China, India,
Roscoe Rhizomes ~ Ginger Gingembre Djidja, Cocobianco India Indonesia, Nepal, Nigeria, Philippines,

Thailand, USA

222 * Information on various names, origin and geographical distribution of plants were partly obtained from the databases Useful Tropical Plants Database (Ken, 2014), GBIF Backbone Taxonomy (GBIF Secretariat, 2022), and IUCN Red List of Threatened
Species (IUCN, 2023)
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Figure 2: Geographical origin of spices consumed in Cameroon
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4. Ethnonutrition of herbs and spices in Cameroon

4.1. Herbs

Table 3 presents the culinary uses of herbs commonly consumed in Cameroon, showing that these
herbs are utilized in the preparation of a variety of dishes. Globally, these herbs are typically used
raw and in their fresh form, dried, or ground into powder. Herbs from the Apiaceae family,
including Anethum graveolens, Apium graveolens, Coriandrum sativum, and Petroselinum
crispum, as well as Artemisia dracunculus from the Asteraceae family and Allium ampeloprasum
var. porrum from the Liliaceae family, are used in meals such as sauces, pepper soup, stews,
porridges, vegetables, rice, pasta, roasts, fish, and meats. Allium ampeloprasum var. porrum is also
used in raw salads (Petchayo et al., 2013; Noumedem et al., 2013; Womeni et al., 2013; Djite,
2017; Manejo et al., 2017; Nantia et al., 2017; Zokou et al., 2022).. The leaves of Scorodophloeus
zenkeri from the Fabaceae family are used as garlic in common dishes, while Crocus sativus from
the Iridaceae family is used in almost all salty dishes (Womeni et al., 2013; Djite, 2017;
Fongnzossie ef al., 2018). Regarding herbs from the Lamiaceae and Lauraceae families, Mentha
spicata is consumed in grills, roasts, and hot and cold drinks (fruit juices, tea, tisanes); Ocimum
basilicum is used in common sauces, stews, porridges, vegetables, rice, pasta, roasts, fish, and
meats; Salvia officinalisis used in salads, vegetables, fruits, and desserts; and Salvia
rosmarinus, Thymus vulgaris, and Laurus nobilis are used in common dishes, sauces, stews,

porridges, and roasts (Djite, 2017; Nantia et al., 2017; Nadeem et al., 2018; Toukala et al., 2020).
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Table 3: Ethnutriotional use of herbs usually consumed in Cameroon

Ethnonutritrional used

Familly  Species Forms in which herbs are Common Dishes incorporating herbs References

utilized
Anethum graveolens Raw fresh or dried leaves,
or in powder form
Apium graveolens Rayv fresh or dried leaves, Amin and Sleem, 2007; Petchayo
or in powder form .
. . . Common sauces, pepper soup, stews, et al., 2013; Noumedem et al,.
. Coriandrum sativum Raw fresh or dried leaves, . . ; . s
Apiaceae . porridges, vegetables, rice, pasta, roasts, 2013; Womeni et al., 2013; Djite,
or in powder form . .
. . . fishes, meats 2017; Manejo et al., 2017; Nantia
Petroselinum crispum Raw fresh or dried leaves,
. etal, 2017
or in powder form
Pimpinella anisum Raw fresh or dried leaves,
or in powder form
Artemisia dracunculus Raw fresh or dried leaves, Common sauces, pepper soup, stews,
Asteraceae or in powder form porridges, vegetables, rice, pasta, roasts, Djite, 2017; Ekiert et al., 2021
fishes, meats
Fabaceae  Scorodophloeus zenkeri Raw fresh or dried leaves  As garlic in common dishes Womeni et al., 2013
. Crocus sativus Raw fresh or dried leaves, . Djite, 2017; Fongnzossie et al.,
Iridaceae . Common salty dishes
or in powder form 2018
Mentha spicata Raw fresh or dried leaves  Grills, roasts, hot and cold drinks (Fruits
juices, tea, tisanes)
Ocimum basilicum Raw fresh or dried leaves, Common sauces, stews, porridges,
or in powder form vegetables, rice, pasta, roasts, fishes, meats
. Dijite, 2017; Nantia et al., 2017,
Lamiaceae  Sapvia officinalis Raw fresh or dried leaves  Salads, vegetables, fruits, desserts Toukala et al., 2020;
Salvia rosmarinus / Rosmarinus ~ Raw fresh or dried leaves, Common, sauces, stews, porridges, roasts
officinalis or in powder form
Thymus vulgaris Raw fresh or dried leaves, Common sauces, stews, porridges
or in powder form
Lauraceae  Laurus nobilis Raw fresh or dried leaves, Common sauces, stews, porridges Dijite, 2017; Nadeem et al., 2018
or in powder form
Allium ampeloprasum Raw fresh or dried leaves, Raw salads, common sauces, pepper soup, Womeni et al., 2013; Djite, 2017;
Liliaceae var. porrum or in powder form stews, porridges, vegetables, rice, pasta, Manejo et al., 2017; Nantia et al.,

roasts, fishes, meats 2017; Zokou et al., 2022

4.2. Spices

Table 4 presents the ethnonutritional uses of spices commonly consumed in Cameroon. Contrary
to herbs, spices are typically used raw or polished, in their fresh form, dried, or ground into powder,

although the polished powdered form is predominant.

Annonaceae: Spices from this family, particularly Monodora  myristica, Xylopia
aethiopica, Xylopia africana, and Xylopia parviflora, are known as spices by the populations of
almost all regions in Cameroon. They are all well used in the West and North-West regions for the
preparation of local dishes such as Nah poh and Nkui. In addition, Monodora myristica is
employed in different culinary preparations in Cameroon, mostly in the West, South-West, North-
West, and Littoral regions, particularly nnam gon (a traditional dish in the form of a cake, prepared
with Cucurbitaceae seeds) and Mbongo tshobi (a spiced soup). It is also used in the preparation of
porridges, vegetables, stews, rice, pasta, and roast meats, especially goat (Eyog et al., 2006;

Womeni et al., 2013; Djite, 2017; Djiazet et al., 2019; Djiazet ef al., 2022; Zokou et al., 2022).

Apiaceae: The fruits of Coriandrum sativum and Pimpinella anisum are both utilized as spices by
the Cameroonian population for many common meals such as sauces, marinades, rice, and roasts

(Diederichsen, 1996; Womeni et al., 2013; Kuete, 2017).
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Asteraceae: The capitules of Coriandrum sativum are mainly used in salads and desserts. The root
of Echinops giganteus is mostly used as a spice by the populations of the West, Littoral, East, and
Far North. It is among the indispensable spices of Nah poh and Nkui in the West region. Also, its
rhizomes are added to culinary preparations to prevent heartburn and gastric troubles (Djiazet et

al., 2019; Salmeron-Manzano et al., 2020; Djiazet et al., 2022).

Cyperaceae: The rhizomes of Scleria striatinux are consumed as spices in many regions of

Cameroon. They are specially used in nah poh and nkwi (Djiazet et al., 2019; Djiazet et al., 2022).

Euphorbiaceae: Fruits of Ricinodendron heudelotii are widely used to spice common dishes in
Cameroon such as sauces, stews, porridges, vegetables, rice, pasta, roasts, fishes, and meats. They

are sometimes used as a thickener instead of peanuts (Eyog et al., 2006).

Fabaceae: The bark and fruit of Scorodophloeus zenkeri are consumed as spices in some
traditional dishes such as Nah poh, Nkui, and Mbongo tshobi in Cameroon. The fruit is also used
in Nkawm without salt, Pepper soup, fishes, and meats. Tamarindus indica fruit is mostly used as
fruits desserts and vegetables, but also as a spice for common meals in the Northern part of

Cameroon (Eyog et al., 2006; Muok and Alem, 2011; Djiazet et al., 2019; Djiazet et al., 2022).

Huacaceae: Fruits and bark of Hua gabonii are consumed as a spice by the populations of many
regions of Cameroon. In the Centre and North-West regions, the fruits are preferred over the bark.
In the western and southern areas of Cameroon, the fruits are utilized with other spices for the
flavoring of various ethnic foods like fish and meat recipes as an alternative to common garlic. In
the Littoral, both fruit and bark are used. The fruit is appreciated in the preparation of meals like

Nah poh, nkwi, mbongo tshobi, mpuh, and mbol (Djiazet et al., 2019; Djiazet et al., 2022).

Huaceae: Afrostyrax lepidophyllus bark is a spice used in the preparation of many traditional
meals such as Nah poh, Mbongo tshobi, Nkui, Nnam gon, Nkawm without salt, and Pepper soup
(Manejo et al., 2017; Zokou et al., 2022).

Lauraceae: Beilschmiedia cinnamomea and Hypo Daphnis zenkeri are consumed as spices in
traditional dishes such as mbongo-tsobi, nkwi, and nah-poh in Cameroon while Cinnamomum
verum 1is used there in common salty dishes (Fankam et al., 2011; Womeni ef al., 2013; Djiazet et

al., 2019; Djiazet et al., 2022).

Liliaceae: The bulbs of Allium cepa, Allium cepa var. aggregatum, and Allium sativum are very
used in the preparation of common meals in Cameroon. We have among other raw salads, common

sauces, pepper soup, stews, porridges, vegetables, rice, pasta, roasts, fishes, and meats. It should
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be noted that the population uses either Allium cepa or Allium cepa var. aggregatum, rarely both
for the same meal (Womeni et al., 2013; Djite, 2017; Manejo et al., 2017; Nantia et al., 2017,
Zokou et al., 2022).

Mimosaceae: The pods of Dichrostachys glomerata and Tetrapleura tetraptera fruits are used to
spice traditional meals like Nah poh and Nkwi in the anglo-bamileke localities.
Moreover, Tetrapleura tetraptera fruits are used in Black Sauce and fishes. Some research in
Cameroon aimed to valorize Dichrostachys glomerata as a nutraceutical by producing the powder
of concentrated polyphenols and antioxidants compounds. For that matter, in India it is processed
and consumed as a dietary supplement called dyglomera® (Djiazet et al., 2019; Djiazet et al.,
2022).

Moraceae: The consumption of Dorstenia psilurus root as spices is frequent in the West and
North-West regions where it is utilized in nah poh and nkwi (Djiazet et al., 2019; Djiazet et al.,
2022).

Myristicaceae: The fruit of Myristica fragrans is used as spices in the preparation of many
Cameroonian dishes among which common sauces, stews, porridges, vegetables, rice, pasta, roasts
and fishes. In the Littoral region, it is an important ingredient in the preparation of Mbongo tchobi

(Djite, 2017).

Myrtaceae: Mondia whitei root are mostly used as spice by the populations of the West region of
Cameroon. It is an essential spice for the preparation of Nkui and is also used in Nah poh. As for
Flower buds of Syzygium aromaticum plant, they are widely used in Cameroon as well in
traditional meals like Nah poh, Nkui and Black sauce as in others dishes like pepper soup, stew,

fishes and meats (Djite, 2017; Kuete, 2017; Djiazet et al., 2019; Djiazet et al., 2022).

Pentadipandraceae: The root of Pentadiplandra brazzeana is utilized as spice in Cameroon
especially in the West region, South-West and North-West regions, especially for the preparation
of Nah poh and Nkui (Djiazet et al., 2019; Djiazet et al., 2022).

Piperaceae: Piper capense and Piper guineense fruits are essential spices for Nah poh in West
and North-West regions of Cameroon. They are also used there for the preparation of Nkui. Fruits
of Piper nigrum are good spice for major dishes in Cameroon while flowers are good for seasoning
rice, pasta, roasts, fishes and meats (Agbor et al., 2005 ; Eyog et al., 2006; Manejo et al., 2017,
Kuete, 2017; Djiazet et al., 2019; Djiazet et al., 2022).
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Rutaceae: Fruits of Fagara leprieurii and Fagara xanthoxyloides are used in the composition of
Nah poh and Nkui spices in West and North-west regions of Cameroon while Fagara
macrophylla is used in the preparation of Mbongo tshobi in Littoral region (Eyog et al., 2006;
Womeni et al., 2013; Djiazet et al., 2019; Djiazet et al., 2022).

Solanaceae: Solanum melongena and Capsicum frutescens are two of the most consumed
Solanaceas as spices in traditional foods of the western highland regions of Cameroon. Several
varieties  of Capsicum exist and are all characterized by their pungency and
morphology. Capsicum frutescens is one of the most consumed spices worldwide and is consumed
in any type of meal for its pungency. Besides, it is used in all dishes as desired. The variety known
as ‘bird pepper’ is traditionally more appreciated in nah poh than other varieties. The fruit
of Solanum melongena is known and consumed as spices by the populations of most regions of
Cameroon. It is an essential spice for Nah poh and Black sauce in West and North-West regions

(Eyog et al., 2006; Djite, 2017; Djiazet et al., 2019; Djiazet et al., 2022).

Zingiberaceae: The four Aframomum belong to this family particularly Aframomum
aulacocarpos, Aframomum  citratum, Aframomum  daniellii and Aframomum  melegueta are
employed for the preparation of nah poh and nkwi. In addition, Aframomum citratum is used in
Bassa part of Cameroon to spice Nnam gon, stews and various other dishes. Aframomum
daniellii is also used as spice in Nnam gon while Aframomum melegueta is also used as black
pepper in sauces and meats. Concerning Curcuma longa, its rhizome is used as food coloring in
many dishes while Zingiber officinale thizome is used in many dishes for its pungency. One has
among others common sauces, stews, porridges, vegetables, rice, pasta, roasts, fishes and meats
(Eyog et al., 2006; Kizhakkayil and Sasikumar, 2011; Womeni ef al., 2013; Djite, 2017; Kuete,
2017 ; Manejo et al., 2017 ; Djiazet et al., 2019; Knippers et al., 2021).
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Table 4: Ethnutriotional use of spices usually consumed in Cameroon

Usable

Ethnonutritrional used

- . Ref
Families Species parts Forms in which spices are utilized Common dishes incorporating spices elerences
Monodora myristica Fruits Polished and in powder form Nah poh, Mbongo tS}:thl, Nkui, Nnam gon, pomfiges, Eyog et al., 2006; Womeni
vegetables, stews, rice, pasta, roast meats (specially ..
goat) et al., 2013, Djite, 2017;
Xylopia aethiopica Fruits Polished and in powder form Nah poh, Nkui, gruels Djiazet et al., 2019; Djiazet
Xylopia africana Fruits Polished and in powder form Nah poh, Nkui ;);;’ 2022; Zokou et al.,
Xylopia parviflora Fruits Polished and in powder form Nah poh, Nkui
Coriandrum sativum Fruits Polished and in powder form Common sauces, marinades Diederichsen, 1996;
Apiaceae A . . Polished and in powder form . Womeni et al., 2013;
Pimpinella anisum Fruits Common sauces, rice, roasts
Kuete, 2017
Chamaemelum nobile / Capitules  Fresh or dried Salads, desserts Djiazet et al., 2019;
Asteraceae Anthemis nobilis Salmerén-Manzano et al.,
Echinops giganteus Root Raw and in powder form Nah poh, Nkui 2020; Djiazet et al., 2022
Cyperaceae Scleria striatinux. Rhizomes Raw and in powder form Nah poh, Nkui Djiazet et al., 2019; 2022
Euphorbiaceae Ricinodendron heudelotii Fruits Fresh or dried seeds, powder Common sauces, stews, porridges, vegetables, rice, pasta,  Eyog et al., 2006
roasts, fishes, meats
Scorodophloeus zenkeri Bark Raw and in powder form Nah poh, Nkui, Mbongo tshobi Eyog et al., 2006; Muok
P . Polished and in powder form Nah poh, Nkui, Mbongo tshobi, Nkpewm without salt, and Alem, 2011; Djiazet et
Fabaceae Harms Fruits .
Pepper soup, fishes, meats al., 2019; Djiazet et al.,
Tamarindus indica Fruits Polished and in powder form Fruits desserts, vegetables, spice for common meals 2022
Huacaceae Hua eabonii Bark Raw and in powder form Nah poh, Nkui, Mbongo tshobi, Mpuh, Mbol, as garlic Djiazet et al., 2019; Djiazet
8 Fruits Polished and in powder form fish and meat recipes etal., 2022
X Raw and in powder form Nah poh, Mbongo tshobi, Nkui, Nnam gon, Nkpewm Manejo et al., 2017; Zokou
Huaceae Afrostyrax lepidophyllus Bark without salt, Pepper soup etal., 2022
Beilschmiedia cinnamomea Root Raw and in powder form Nah poh, Nkui, Mbongo tshobi Fankam et al., 2011;
Cinnamomum verum / C. Raw and in powder form . Womeni et al., 2013;
Lauraceae . Bark Common salty dishes . s
zeylanicum Djiazet et al., 2019; Djiazet
Hypodaphnis zenkeri Bark Raw and in powder form Nah poh, Nkui, mbongo-tsobi etal., 2022
Allium cepa Bulb Raw fresh or dried bulb, or in powder
form Womeni ef al., 2013; Djite,
Liliaceac Allium cepa var. Bulb Raw fresh or dried bulb, or in powder ~Raw salads, common sauces, pepper soup, stews, 2017; Manejo et al., 2017,
aggregatum /A. oschanini form porridges, vegetables, rice, pasta, roasts, fishes, meats Nantia et al., 2017; Zokou
Allium sativum Bulb Raw fresh or dried bulb, or in powder etal., 2022
form
) chi{rostachys glomerata / Fruits Polished and in powder form Nah poh, Nkui Djiazet et al., 2019; Djiazet
Mimosaceae D. cinerea etal. 2022
Tetrapleura tetraptera Fruits Raw or polished and in powder form  Nah poh, Nkui, Black Sauce, fishes B
Moraceae Dorstenia psilurus Root Raw and in powder form Nah poh, Nkui eD,JZZ%g;; 1, 2019; Djiazet
Myristicaceae Myristica fragrans Fruits Polished and in powder form Mbongo tshobi, common sauces, stews, porridges, Djite, 2017
vegetables, rice, pasta, roasts, fishes, meats
o Mondia whitei Root E)zilv:] fresh or dried root, or in powder ~ Nkui Diite, 2017; Kuete, 2017;
yrtaceae - . Dii
Syzygium aromaticum Flower Raw and in powder form Nah poh, Nkui , Black sauce, stew, pepper soup, fishes, ijlze;g;; I, 2019; Djiazet
buds meats B
Pentadipandraceae Pentadiplandra brazzeana Root Raw and in powder form Nah poh, Nkui Djiazet et al., 2019; Djiazet
var Brazzeana etal., 2022
Piper capense Fruits Polished and in powder form Nah poh, Nkui
Pi . Fruit Polished and i der i Nah poh. Nkui Agbor et al., 2005 ; Eyog
iper guineense Tuits olished and in powder form ah poh, Nkui et al., 2006; Manejo et al.,
Piperaceae Piper nigrum Fruits Polished and in powder form Good for major dishes 2017; Kuete, 2017; Djiazet
t al., 2019; Djiazet et al.,
Piper umbellatum Flowers Raw fresh or dried flowers, or in Rice, pasta, roasts, fishes, meats ;0;2 Jazet et a
powder form
Fagara leprieurii / o Fruits Polished and in powder form Nah poh, Niaii
Zanthoxylum leprieurii E  al.. 2006: W .
. ‘ Polish . f yog et al., 2006; Womeni
Rutaceae Fagara macrop hy'lla / Fruits olished and in powder form Mbongo tshobi et al., 2013; Djiazet et al.,
Zanthoxylum gilletii -
Polished and i der f 2019; Djiazet et al., 2022
Fagara xanthoxyloides Fruits olished and in powder torm Nah poh, Nkui
X ) . Raw fresh or dried fruits, or in X . B
Capsicum frutescens Fruits powder form All dishes as desired Eyog et ?l" 2006; Djite,
Solanaceae Raw fresh or dried fruits. or in 2017; Djiazet et al., 2019;
Solanum melongena Fruits ’ Nah poh, Nkui, Black sauce Djiazet et al., 2022
powder form
Aframomum aulacocarpos Fruits Polished and in powder form Nah poh, Nkui
Aframomum citratum Fruits Polished and in powder form Nah poh, Nkui, Nnam gon, stews, various other dishes in Eyog et al., 2006
) ) ) Bassa part Kizhakkayil and
Aframomum daniellii Fruits Polished and in powder form Nah poh, Nkui, Nnam gon Sasikumar, 2011; Womeni
Zingiberaceae Aframomum melegueta Fruits Polished and in powder form Nah poh, Nkui, as black pepper in sauces and meats et al., 2013; Djite, 2017
Kuete, 2017 ; Manejo et
Cucurma longa Rhizomes ng or polisk}ed fresh or dried Common dishes as food coloring al., 2017 ; Djiazet et al.,
rhizomes, or in powder form 2019; Knippers et al., 2021
Zingiber officinale Roscoe Rhizomes Raw or polished fresh or dried Common sauces, stews, porridges, vegetables, rice, pasta,
rhizomes, or in powder form roasts, fishes, meats
569
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5. An overview of health beneficial of herbs and spices

Expanding upon the health advantages of culinary herbs and spices, ongoing studies delve into
their multifaceted roles in health enhancement. These ingredients are treasure troves of vital
nutrients, including carbohydrates, proteins, and fats, and are indispensable for supplying a
balanced array of both micro and macro-nutrients. They are a rich source of minerals such as
calcium, iron, magnesium, phosphorus, potassium, sodium, and zinc, and provide essential
vitamins like thiamine, riboflavin, niacin, pantothenic acid, folate, and vitamin C. Notably, garlic
and ginger are replete with these nutrients, while cinnamon offers a substantial amount of fiber.
Cloves are a robust source of vitamin C and provitamins A, cumin is laden with thiamine, vitamin
E, niacin, and manganese, and African cardamom is distinguished by its copper content and
essential amino acids, including threonine, serine, valine, proline, glutamic acid, lysine, leucine,

and glycine. Saffron is also notable for its selenium content (Eneojo and Martins, 2024).

Moreover, herbs and spices are abundant in bioactive compounds such as sulfur-containing
compounds, tannins, alkaloids, phenolic diterpenes, vitamins, flavonoids, and polyphenols (Jiang,
2019). These compounds are under investigation for their potential to modulate the gut microbiota,
a critical component of human health. The polyphenols in these ingredients may act as prebiotics,
promoting a favorable environment for gut bacteria (Dahl et al., 2023). Research has underscored
the supportive role of culinary herbs and spices in the management of contemporary diseases,
complementing traditional medicine. Their bioactive elements are scrutinized for their defensive
capabilities against conditions like cardiovascular disease, neurodegeneration, type 2 diabetes, and
cancer (Jiang et al., 2019). The antioxidant, anti-microbial, and anti-inflammatory properties of

these ingredients could shield against both acute and chronic diseases (Otunola, 2022).

The inclusion of herbs and spices in our diet, even in small quantities, can bolster the immune
system, combat cancer, and mitigate the risks associated with high blood pressure and
cardiovascular disease (Eneojo and Martins, 2024). Studies indicate that habitual consumption of
spicy foods may lower mortality risks from cancer, heart diseases, and respiratory conditions. One
study revealed that individuals who consumed spicy foods nearly every day had a 14% reduced
mortality risk compared to those who consumed them less frequently. This correlation was more
pronounced among women. Regular intake of fresh chili correlated with decreased mortality from
cancer, heart disease, and diabetes. Additionally, spicy food aficionados typically had lower salt
consumption and blood pressure levels. The preference for spicy flavors can enhance salt
sensitivity and diminish salt preference, potentially serving as an effective behavioral strategy for

reducing salt intake and blood pressure (Jiang, 2019).
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Furthermore, the study of culinary herbs and spices extends to the identification of biomarkers of
intake through human intervention studies. This line of research seeks to monitor dietary intake
and pinpoint specific biomarkers for common herbs and spices, which could shed light on their

health impacts and therapeutic potentials (Vazquez-Fresno et al., 2019).

6. Preservation of herbs and spices in Cameroon for the future

Herbs and spices are not only essential for their health benefits and nutritional value, but they also
play a significant role in enhancing culinary traditions. Their year-round availability is crucial due
to the seasonal nature of many varieties. The dynamic efforts of Cameroon in preserving and
innovatively augmenting herbs and spices reflect the nation’s profound cultural heritage and
commitment to sustainable practices. These efforts span various domains, including social,
cultural, and habitual, blending age-old traditions with contemporary advancements. Initiatives
like AGROPOLE play a key role in enhancing farmers’ livelihoods, while cutting-edge
preservation methods ensure consistent availability. Cameroon is at the forefront of integrating
traditional remedies with modern health and gastronomy. By delving into the intricate world of
herbs and spices, we reveal the profound influence of sustainable practices, innovative
preservation, and value addition, ensuring that these natural treasures continually enrich our health

and culinary experiences.

6.1. Action at the social, cultural, and habit level

The conservation of traditional herbs and spices is integral to preserving cultural identity and
heritage, as demonstrated by the practices of the Indian diaspora in Southern California and local
communities in Cameroon. In Cameroon, a rich tradition exists of utilizing medicinal plants and
herbs. Efforts are underway to incorporate this traditional knowledge into the healthcare system
(Ntie-Kang et al., 2013). Initiatives like AGROPOLE support farmers in processing and marketing
spices, contributing to forest conservation and climate change mitigation, aligning with the
sustainable use of herbs and spices (Ntungwe, 2019). In Southern California, the Indian immigrant
community has succeeded in preserving the use of traditional herbs and spices in their cuisine,
regardless of their duration of residence in the U.S. Some have even expanded their knowledge
and usage of these ingredients, sourcing them locally or from India (Joseph and Voeks, 2021).
This not only safeguards their culinary traditions but also advocates the health benefits associated

with these traditional ingredients.
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Globalization and cross-border movement have resulted in a fusion of culinary traditions,
integrating new spices into traditional recipes and preserving a variety of herbs and spices. This
cultural integration extends beyond food, representing these traditions as part of cultural heritage
(Partarakis et al., 2021). It involves sustainable development strategies where traditional food
practices maintain cultural and biological diversity, contributing to humanity’s shared heritage
(Unesco, 2019; Chironi et al., 2021). The art of merging food and heritage in fusion cuisine reflects

the dynamic nature of culinary traditions and their role in uniting societies.

Shifting consumer preferences significantly influence the preservation and utilization of herbs and
spices. As dietary habits evolve, there’s a trend towards incorporating a broader variety of spices
into diets, which is crucial for cultural preservation, market development, and food product
internationalization (Chironi et al., 2021). The use of traditional herbs and spices, deeply ingrained
in cultural practices, provides an opportunity to uphold and celebrate cultural heritage. Increased
demand for spices can broaden markets, particularly in countries like Cameroon. With
globalization, spices facilitate the fusion of cuisines and the creation of new flavors. Consumer
preferences, shaped by factors like culture, exposure, and personality, significantly impact the
spice industry (Siebert et al., 2022). The global spice market is expanding, with a projected annual
growth of 6.44% from 2023 to 2028, indicating robust consumer demand (Shahbandeh, 2024).
Understanding and catering to these evolving preferences can ensure the growth and sustainability

of the spice industry.

These actions at the social, cultural, and habitual levels ensure that the rich diversity of herbs and

spices remains a part of our culinary heritage and daily nutrition.

6.2. Management of the production

Herbs and spices production employs methods to enhance quality and yield, including high-
yielding varieties and advanced propagation techniques (Thapa et al., 2017). Cultivation varies
from hydroponics to soilless mediums (Blok and van Os, 2016). Seed propagation is common,
while cuttings are used for certain plants. In water-based systems, pH and electrical conductivity
are monitored (Kaewwiset and Yooyativong, 2017). Post-cultivation processes include cleaning,
drying, grinding, and milling to ensure quality and consistency (Gruda et al., 2022). Techniques
like in vitro propagation produce disease-free plants. Sustainable production is supported by
integrated pest management and precision agriculture, with a focus on maintaining bioactive

compounds post-harvest (Romeh, 2018; Tsegaye and Tasisa, 2020). The industry adds value
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through products like essential oils (Datta et al., 2015). Agroforestry promotes biodiversity
conservation and quality spice production, integrating shade-tolerant species with existing flora,
using organic farming, and sustainable harvesting (Mishra et al., 2021). Fair trade practices benefit
local communities. Sustainable practices and market understanding are essential for culinary and
medicinal needs. The synergy of these elements ensures a steady supply of premium herbs and

spices.

6.3. Advanced and emerging techniques for preservation

The preservation of herbs and spices is vital for their sustained availability and inherent benefits.
Advanced drying techniques, such as Microwave-Assisted Drying and Solar drying, expedite
moisture removal, thereby preserving the color, flavor, and nutritional value of these ingredients
(Jin et al., 2018). Cutting-edge preservation methods, like flash-freezing with liquid nitrogen,
retain the cellular structure and flavor for extended durations. High-Pressure Processing employs
intense pressure to neutralize harmful microbes and enzymes, maintaining freshness and
nutritional value without the need for high temperatures. Pulsed Electric Fields technology utilizes
rapid electrical pulses to eliminate pathogens, thereby preserving sensory and nutritional attributes

(Masztalerz et al., 2023).

Innovations in packaging and modifications to the atmosphere within the packaging play a crucial
role in extending shelf life and inhibiting oxidation and microbial growth. Natural, edible coatings
offer an eco-friendly shield against moisture and oxygen. Research into ideal storage conditions
and natural preservatives, such as essential oils, boosts the longevity and efficacy of seasonings
(Dhulipalla et al., 2023). Sustainability is emphasized through energy-efficient drying and
preservation methods, minimizing environmental impact and waste (Sulieman et al., 2023). The
integration of technology, including sensors in packaging and blockchain for traceability,

guarantees the quality and safety of the supply chain (Valdés et al., 2015).

6.4. Value addition

Enhancing the value of herbs and spices is essential for ensuring a steady supply and maximizing
their benefits. This process of enrichment transforms these products from their basic form,
boosting their market attractiveness through various stages such as processing, packaging, grading,

branding, and marketing (Adeeyo et al., 2021; Eneojo and Martins, 2024).
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The journey of value addition for herbs and spices yields numerous advantages, including
enhanced transportability, minimized risk of bacterial contamination, prolonged shelf life, and
increased affordability. The range of value-added products encompasses powders, teas, juices,
confectioneries, essential oils, oleoresins, and functional foods (Datta et al., 2015; Paswan et al.,
2021; Eneojo and Martins, 2024). The transformation of herbs and spices into powders is vital for
culinary seasoning and functional foods. They are also converted into juices and integrated into
confectioneries. Essential oils and oleoresins encapsulate the aroma and flavor of herbs and spices.
Functional foods offer health benefits beyond basic nutrition. These advancements not only extend

the use of herbs and spices but also encourage healthier dietary choices.

Value addition in the world of herbs and spices goes beyond merely extending shelf life or
maintaining quality. It signifies a comprehensive enhancement that includes innovative product
development, contributions to health and wellness, culinary diversity, economic upliftment,
sustainability, cultural preservation, and educational advancements. Techniques like freeze-drying
are instrumental in preserving the aroma and nutritional value of seasonings (Gottardi et al., 2016).
The food industry has seen innovations such as encapsulation technology, which forms flavor
beads that release their essence when cooked (Pordevi¢ et al., 2016). The health and wellness
industry also benefits from value-added herbs and spices used in nutraceuticals (Rabade et al.,
2022). Culinary boundaries are broadened through value addition, with herb-infused oils and
vinegars adding a gourmet touch to meals. Economically, value addition allows farmers and
producers to access new markets (Sansika et al., 2023). The educational sector also profits, with
universities and culinary institutes using these enhanced products to educate students about flavor
subtleties, food preservation techniques, and food processing science (Axtell and Fellows, 2014).
Sustainable production methods, such as solar dryers and biodegradable packaging, mitigate
environmental impact. Moreover, value addition aids in preserving the cultural significance of
herbs and spices, making traditional products more accessible and preserving heritage (Opara and

Chochan, 2021).

7. Conclusion and future directions

This comprehensive review explores the rich tapestry of Cameroon’s botanical offerings,
highlighting the ethnobotanical importance and health advantages of its herbs and spices, while
underscoring the imperative of conservation. The study provides a detailed account of 59
botanicals, identifying 44 spices from 42 species across 20 families, and 15 herbs from 15 species

within 7 families, as commonly utilized in Cameroon. Spices predominantly come from the fruit
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part of the plant (25), with roots/rhizomes (8), bark (5), bulbs (3), and flowers/flower
buds/capitules (3) following suit. These spices are largely indigenous to Africa’s tropical and
subtropical zones, while the herbs favored in Cameroon hail primarily from Asia and Europe.
Herbs are typically incorporated into Asian and European dishes like porridges, marinades,
vegetables, rice, and pasta. In contrast, spices are integral to Cameroonian traditional cuisine,
enhancing dishes such as Nah poh, Mbongo tshobi, Nkui, Nnam gon, Nkawm without salt, Mpuh,
Mbol and Pepper soup.

The health implications of these botanicals are significant, offering a spectrum of protective
benefits due to their bioactive compounds. This has led to a growing global demand for natural,
holistic health solutions, presenting Cameroon with both opportunities and challenges. The future
hinges on the preservation of these botanical treasures through a synergy of ancestral knowledge,
modern technology, and sustainable methods, ensuring their continued contribution to the health

and cultural identity of Cameroon and beyond.

Future researches on herbs and spices in Cameroon are poised to encompass a broad spectrum of
studies, integrating phytochemical analyses for medical advancements, genetic diversity for
conservation, and advanced cultivation for enhanced yields and sustainability. Health impact
assessments will substantiate traditional medicinal uses, while market analyses will explore global
opportunities. Culinary innovations will broaden gastronomic applications, and sustainable
harvesting alongside value chain improvements will fortify their use, contributing to Cameroon’s
health, economy, and cultural heritage. Simultaneously, socio-cultural research will delve into how
these botanicals maintain cultural identity, influence social customs in daily life and ceremonial
contexts, and sustain culinary traditions. The role of health beliefs in shaping medical practices,
the socio-economic impact of herb and spice trade, the effects of globalization on indigenous
practices, the spread of ethnobotanical knowledge, and the preservation of cultural practices within

the Cameroonian diaspora will be scrutinized.
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