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Abstract

Achieving zero hunger in sub-Saharan Africa (SSA) without minimizing posthar-
vest losses of agricultural products is impossible. Therefore, a holistic approach
is vital to end hunger, simultaneously improving food security, diversity, and
livelihoods. This review focuses on the African nightshades (ANS) Solanum spp.
contribution to improving food and nutrition security in SSA. Different parts
of ANS are utilized as food and medicine; however, pests and diseases hinder
ANS utilization. African nightshade is rich in micronutrients such as -carotene,
vitamins C and E, minerals (iron, calcium, and zinc), and dietary fiber. The
leaves contain a high amount of nutrients than the berries. Proper utilization
of ANS can contribute to ending hidden hunger, mainly in children and preg-
nant women. Literature shows that ANS contains antinutritional factors such
as oxalate, phytate, nitrate, and alkaloids; however, their quantities are low to
cause potential health effects. Several improved varieties with high yields, rich
in nutrients, and low alkaloids have been developed in SSA. Various processing
and preservation techniques such as cooking, drying, and fermentation are fea-
sible techniques for value addition on ANS in SSA; moreover, most societies are
yet to adopt them effectively. Furthermore, promoting value addition and com-
mercialization of ANS is of importance and can create more jobs. Therefore, this
review provides an overview of ANS production and challenges that hinder their
utilization, possible solutions, and future research suggestions. This review con-
cludes that ANS is an essential nutritious leafy vegetable for improving nutrition
and livelihoods in SSA.
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handling; PHL, Postharvest losses; RDA, Recommended daily allowance; SF, Spontaneous fermentation; SGA, Steroidal glycoalkaloid; SSA,
sub-Saharan Africa; TGA, Total glycoalkaloids; TM, Traditional medicine; TZS, Tanzanian shilling; UA, Urban agriculture; WHO, World Health

Organization; WVC, World Vegetable Center.
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| INTRODUCTION

African nightshades (ANSs) are among many under-
utilized and neglected African indigenous vegetables
(AlVs) species; if adequately exploited, they could improve
food, nutrition, and income among the rural population
(Abukutsa, ; Abukutsa-Onyango, ; Dinssa et al.,
). However, Weinberger and Msuya ( ) argued that
AlVs are not underutilized as usually thought but some-
what are undervalued. ANS belongs to many species in
the genus Solanum in the family Solanaceae found in tem-
perate and tropical regions of the world, and it consists
of about  genera and to species (Edmonds
& Chweya, ; Yang & Ojiewo, ). Within this fam-
ily, Solanum forms the largest and most complex genus
composed of more than species (Edmonds & Chweya,
).

ANS is among the known AlVs rich in nutrients to pro-
mote food and nutrition security in sub-Saharan Africa
(SSA) (Yang & Ojiewo, ). The AlVs are considered
a new cash crop in most SSA regions because they con-
tribute to income generation to individuals and house-
holds (Shackleton et al., ). AlVs have been part of
SSA s food systems for generations, and their leaves, young
shoots, and flowers are consumed for various purposes
(Abukutsa-Onyango, ; Ambrose-Oji, ; Yang &
Ojiewo, ). ANSs are among high-priority AlVs with
the potential for health, nutrition, and economic benefits
(Edmonds & Chweya, ; Yang & Ojiewo, ). They
are rich in macro- and micronutrients, including thiamine,
ascorbic acid, iron, calcium, zinc, protein, and dietary fiber
(Kirigia et al., ; Ontita et al., ; Ronoh et al., ;
Yuan et al., ). Furthermore, they are rich in bioac-
tive compounds, particularly lutein, zeaxanthin, polyphe-
nol, flavonoids, and chlorophylls, which possess antioxi-
dant activity, anti-genotoxicants, and anticancer proper-
ties (Odongo et al., ). In SSA, ANS is exploited for
food, medicines, animal feed, and spiritual uses, but less
exploited for socioeconomic benefits (Abukutsa-Onyango,

; Ontitaetal., ). However, AlVs are wasted (Global
Panel, ; Stevens et al., ) despite the favorable
climatic conditions and high production; they account
for % of postharvest losses (PHL) of all food pro-
duced in SSA (Global Panel, ; Weinberger & Msuya,

).

This review focuses on harnessing the ANS potential
in SSA. It explores the ANS diversity, cultivation, nutri-
tional and functional benefits, antinutritional factors, and
safety. Further, it summarizes and discusses the impact
of PHL, postharvest handling (PHH) and processing, and
traditional recipes for ANS. Importantly, the ANS roles in

health promotion, trends in utilization and possible con-
straints, and possible solutions are summarized.

I DIVERSITY OF ANS

The commonly available ANS species in SSA include
S. americanum, S. scabrum, S. nigrum, and S. villosum
(Table ) (Edmonds & Chweya, ; Keller, ; Yang
& Ojiewo, ; Yuan et al., ). Eight species belong
to the S. nigrum complex or the black nightshades
(BNSs) complex, namely, S. nigrum L., S. americanum, S.
scabrum Mill., S. sarrachoides Sendtn., S. villosum Mill.,
S. grossedentatum A. Rich., S. florulentum Bitter, and S.
tarderemotum Bitter, which are distinguished based on
characteristic morphological traits (Dehmer & Hammer,
; Edmonds & Chweya, ; Ojiewo, Mwai et al.,
; Ronohetal., ). Solanum scabrum and S. villosum
are most prevalent in East Africa (Table ) (Ambrose-Oji,
) but are produced in other regions of Africa (Table
and Figure ). Nonetheless, they are still considered a wild
weedy crop in most SSA (Dinssa et al., ; Edmonds &
Chweya, ). They can be grown in various places such as
roadsides, hedgerows, around building and houses, under
trees, as garden weeds, riverbanks and in gullies, on forest
and grassland margins, quaysides and rubbish tips, on
shingle beaches, on railway cuttings, and the edges of cul-
tivated fields and plantations (Edmonds & Chweya, ).
About % of farmers in Mbale, Uganda, collect ANSs
from the wild for selling in the urban markets (Ambrose-
Oji, ; Kasambula et al., ). Approximately %
of vegetable supplies in big cities in SSA, including the
Central Africa Republic, Guinea-Bissau, Madagascar, and
Tanzania, are predicted to come from urban and peri-
urban agriculture (UA) (Ambrose-Oji, ). Most of these
vegetables are exotic and highly consumed in urban and
peri-urban regions (Ambrose-Qji, ). However, many
fresh AlVs leaves available in urban markets come from
rural areas due to seasonal production (Gido et al., ).
Solanum nigrum, commonly known to be native to
Eurasia, was introduced in the Americas, South Africa,
and Australasia (Kuete et al., ). Whereby, S. amer-
icanum (American BNS) is native to the Americas
(Dehmer & Hammer, ) and is the most unrelated
species within the S. nigrum complex with only about
% of genetic similarity (Gilbert, ). Within the S.
nigrum complex, S. scabrum and S. nigrum are near related
species (about %), with the S. villosum being close to
them by % (Dehmer & Hammer, ; Gilbert, ).
American BNSs are native to the Americas, particularly
Cuba and South America (Dehmer & Hammer, ;
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TABLE

African nightshades
Solanum scabrum Mil

Solanum nigrum Miller

Solanum americanum
Miller

Solanum villosum Miller

Gilbert,

). In the Americas, this species is found in

Edible ANS species diversity and distribution in SSA

Description

Broad leaves
Ripe berries ( to berries);
seeds weightof . to . g
Black or purple leaves of greater than
mm in size
Differ in growth habits, bitterness, and leaf
color
Tallerupto . min height
Low rainfall and temperature ( to C)
Good sources of carotenoid, vitamin C, E
and A, C, calcium, iron, zinc, and protein
Used as food and medicine

Black nightshades, leafy green vegetables
(S. eldorettii, S. tarderemotum, and S.

florilegium)
Berries about to : seeds
weightof . - . g

Good sources of carotenoid, vitamin C, E
and A, C, calcium, iron, zinc, and protein

Used as food and medicine

Black nightshades; Mnavu, Msogo, and
Mhaki (Tanzania) and
Wsuggaenzirugavu (Uganda)

Berries are shiny dark purple, and the
barriers are small than  mm

Small berries about ; seeds weigh
.t . g
Moderately thin branches than other
species

Good sources of carotenoid, vitamin C, E
and A, C, calcium, iron, zinc, and protein

Used as food and medicine

Black nightshades or garden huckleberry;
Mnavu (Tanzania and Kenya)

Berries about to (orange to
yellow); seeds weightof . to . g

Wild and cultivatedUsed as food and
medicine

Distribution

East Africa, West Africa,
Central Africa

North Africa, Kenyan
Highlands, Northern
Tanzania

East Africa, West Africa,
Central Africa,
Southern Africa

East Africa, West Africa,
Central Africa,
Southern Africa,

Egypt
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diversity and distribution of ANS in SSA. In Tanzania, the

California, Mexico, Central America, and South America.
The nomenclature and taxonomy are associated with
toxic BNS (Atropa belladonna) of temperate Eurasian
origin; this species has many phenotypic similarities
with many nightshades (Gilbert, ). ANS has been
consumed for centuries by native peoples in Central
America, Mexico, and Africa and is essential in these
regions (Lotter et al., ). In SSA, Bennin, Cameroon,
Burkina Fasso, Tanzania, and Kenya highly consume ANS
(Keller, ; Weinberger & Msuya, ; World Vegetable
Center [WVC], ), and it is also well promoted in the
Southern African Development Community (SADC)
region (Ojiewo, Mbwambo, et al., ). Table shows the

northern (Arusha and Kilimanjaro), central (Dodoma),
eastern (Morogoro and Tanga), and southern (Iringa and
Mbeya) zones are well-known for ANS production (Keller,

; Weinberger & Msuya, ). Both traditional and
exotic vegetables cover % of all cultivated land (Wein-
berger & Msuya, ; Dinssa et al., ). In East Africa,
some improved cultivars of S. scabrum and S. villosum
were released based on their superior yield and acceptabil-
ity. Thirteen cultivars of S. scabrum (ACC. B, ACC. A,
ACC. B, ACC. , ACC. , ACC. , ACC., AccC.,
ACC. , ACC. ,and ACC. B) and S. villosum (ACC. and
ACC. ) were released in Kenya (Ronoh et al., ). In
Tanzania, cultivars of S. scabrum (BG -Nduruma and
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FIGURE Leaves, flowers, and berries of S. nigrum, S.
villosum, and S. scabrum: a, e, and i, respectively. Unripe berries,
ripe berries, and flower of S. nigrum: b, ¢, and d, respectively. Unripe
berries, ripe berries, and flowers of S. villosum: f, g, and h,
respectively. Unripe berries, ripe berries, and flower of S. scabrum: j,
k, and I, respectively

Source: Authors.

SS -Olevolosi), and RC -ES - -Ambureni (S. villosum)
and RC -ES - -Malala (S. scabrum) were released
in and , respectively (https://www.tosci.go.
tz/publications/ ; Ojiewo, Mbwambo, et al., ;
Mbwambo et al., ). Also, about five advanced lines of
S.scabrum (SS ,SS ,SS , ABUK , and ABUK ) and
one of S. villosum (ABUK ) are available in Kenya and
Tanzania (Ronoh et al., ).

| CULTIVATION OF ANS

ANS are a popular and cash-generating vegetable in Africa
(Yangetal., ). The production of ANS requires a small
portion of land, and it does not require extensive exter-
nal inputs and production experts. Therefore, it encour-
ages the majority of farmers to engage in its produc-
tion (Abukutsa-Onyango, ). Demands for AlVs have
surged in Africa due to rising market requirements for
AlVs varieties (Yang et al., ). Small-scale production
of ANS is common in Kenya; about % of farmers use

less than acres on production (Abukutsa-Onyango,

; Ambrose-Oji, ), characterized by low leaf yields
of . to tons/ha specifically for S. scabrum, S. villosum,
and S. americanum (Ojiewo, Mbwambo, et al., ). A
low level of production of ANS hinders the availability and
consequently results in low consumption. Onyango et al.
() indicated that about % to % of ANS growers in
Kenya are women cultivating small plots of less than
acres. About % of all farmers produce less than kg
of ANS per season (Abukutsa-Onyango, ; Ambrose-
Oiji, ; Gebru, ). AlVs are grown mainly in home
gardens within the homestead (Abukutsa-Onyango, ),
as a source of food and small income generation for their
family; it also helps them become financially independent
(Onyango et al., ).

| Cropping system of ANS

Mono-cropping, intercropping, and crop rotation are crop-
ping systems used in the growing of ANS. However, most
farmers practice mono-cropping, followed by intercrop-
ping, and few farmers practice crop rotations. There are
several benefits of intercropping that include a diversity
of crops in a given season and optimal utilization of
resources such as nutrients, water, and light (Gebru, ;
Onyangoetal., ). ANS can be intercropped with maize,
millet, sweet potatoes, kale, beans, avocado, cassava,
groundnuts, and bananas (Abukutsa-Onyango, ). The
current global trend is encouraging organic farming by
avoiding using harmful chemicals to the environment and
consumers (Abukutsa-Onyango, ). The planting of
ANS is carried out twice in Kenya during the long rains
(March to July) and the short rains (September to Decem-
ber) (Abukutsa-Onyango, ). About % of Kenyas
farmers depend on rainfall, and only % to % are prac-
ticing irrigation using watering cans (Abukutsa-Onyango,
; Gebru, ).

| Yields of ANS

ANS edible leaves give the highest yield between  and

tons/ha per season (Abukutsa-Onyango, ; Edmonds
& Chweya, ; Ojiewo, Mbwambo, et al., ). How-
ever, Ojiewo, Mbwambo, et al. () and Molina et al.
( ) reported an annual yieldof . . and . tons/ha,

respectively. The average share of cultivated ANS varies
across locations, and the most substantial proportion is
the Arumeru district in Arusha, Tanzania, which cov-
ers % of all cultivated land (Dinssa et al., ; Wein-
berger & Msuya, ). Arumeru district produces about

. % of all cultivated ANS in Tanzania (Weinberger &
































































































