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Abstract: Acaciella angustissima (Mill.) Brit. & Rose is a multipurpose deciduous thornless shrub or small tree that
belongs to the family Fabaceae and subfamily Mimosoideae. This study aimed to explore A. angustissima, a leguminous
shrub with medicinal, ecological and industrial potential. A mixed-method approach, which included consolidating
quantitative and qualitative research, was utilized to put together the review with the main focus being on sub-Saharan
Africa. However, case studies and literature from South Africa were also utilized. A. angustissima is a good source of
phenolic compounds. It is used to relieve painful toothache, rheumatism, skin lesions, bloody diarrhea and mucoid
diarrhea. It also displays a mild antimicrobial effect and has the ability to inhibit growth in malignant tumors. The study
acknowledged Acaciella angustissima as an important agroforestry tree species that improve the quality of life of
resource-poor farmers, reducing poverty and promoting sustainability of the natural resources base and economic

growth
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INTRODUCTION

Acaciella angustissima (Mill.) Brit. & Rose belongs
to the genus Acacia Miller, Fabaceae family and
Mimosoidea subfamily [1]. The deciduous shrub is
composed of species with high morphological
variability, extensive synonymy and its high
invasiveness potential [1-3]. Despite its invasiveness,
A. angustissima has been adopted and is being
effectively promoted in various nations, primarily in
Africa [2]. A. angustissima is a woody perennial plant
composed of six varieties which are A. angustissima
var. angustissima (Mill.)Britton& Rose; A. angustissima
var. chisosianalsely; A. angustissima var. hirta (Nutt.)
B.L. Rob.; A. angustissima var. shrevei (Britton &
Rose) Isely; A. angustissima var. suffrutescens (Rose)
Isely and A. angustissima var. texensis (Torr. & A.
Gray) lIsely [1]. The chromosome number for A.
angustissima is reported as 2n=26 [1]. Pollination
within the shrub is reported to be carried out by the
honey bee which is regarded as the main pollen vector
for the species [4]. Retaining the Acacia name has
caused significant controversy in the field; however,
most taxonomists across the globe have resolved to
accept the renaming of the genus as Acaciella [1].
Therefore, the name Acaciella angustissima (Mill.) Brit.
& Rose has been adopted in this review since it is the
widely accepted name.
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Health issues in many southern African countries
are the result of poor and limited health facilities,
limited access to modern medical facilities, lack of
drugs and if available they are exorbitantly priced [5].
These factors among others are a primary constraint
and supplementation with local herbs play an important
role in alleviating the poor health in these countries [6].
Many rural communities mainly rely on traditional
medicines (herbs) since modern-day drugs are
inaccessible or unreasonably expensive for most of the
poor people [7]. With the current trend where most
communities are clinging to traditional approaches,
researchers have identified Acaciella angustissima as
an economically important herbal plant [8]. Focusing,
on its multipurpose roles, A. angustissima can develop
local rural households and community’s livelihoods. A
detailed appraisal of the existing knowledge and
literature on A. anguistissima morphology, distribution,
medicinal and pharmacological properties are
discussed in this article.

METHODOLOGY OF THE REVIEW

The literature search for this review was conducted
from both scientific research articles and from grey
literature using the terms “Acaciella angustissima’,
“Multipurpose  trees”, “Soil fertility”, “Traditional
medicines” and “Biomass transfer.” Scientific literature
was accessed from the following databases Google
scholar, publishing sites such as Elsevier, JStor,
Scopus, Science Direct, Cab Direct and BioMed
Central (BMC) and PubMed. While the rest of the
literature came from conference papers, books, theses,
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websites and government gazettes. While the review
has a particular focus on sub-Saharan Africa; literature
and case studies from other regions are also
considered to assess the uses of the species. The
review of the literature followed a mixed-method review
approach, which included combining quantitative and
qualitative data.

Botanical Description

The multipurpose tree develops as a thornless bush
or small tree ranging between 2-7 m tall with a single
brief trunk and is easy to prune as compared to other
Acacias [9]. The tree exhibits variations in the
pubescence, size and venation of the leaflets and as
well as the size of the head and flowers that it displays
[9, 10]. A. angustissima leaves are mostly asymmetric
ranging between 10-25 cm in length, with 10-20 sets of
pinnae and leaflets without optional venation as shown
in Figure 1 [10]. Its inflorescences are ellipsoidal with
whitish heads 1-1.5 cm in diameter, turning pinkish to
gloomy orange when dried [10]. Flowers are
protandrous [4], the pod is oblong, 3-6 cm long and 6-9
mm wide, and are at first green, turning coffee-brown
as they age [10]. A. angustissima at high altitudes
produce many seeds [2, 11], whose seed weight
ranges between 90,000-100,000 seeds/kg. Apart from
this, it has been observed to be drought-tolerant,
largely due to its well-developed taproot [11].

Distribution and Habitats

A. angustissima, a member of the legume family,
originated in Belice, Central America, is found in
tropical and subtropical climates [1]. The species has a
broad geographical range and it is native to North
America but is also found in other parts of America [1].
Outside of the American subcontinent, it is also found
in parts of Africa, Asia, Oceania and the Caribbean [1].
A. angustissima is the most broadly disseminated of
the neo-tropical Acacia species, happening from
Colombia north through Mexico [8].

The shrub tree is very versatile and tolerant to
different types of soils, found on dry soils on slopes,
savannahs, rough outcrops, meadows, open
shrublands and well-drained soils [12]. A. angustissima
can tolerate different climatic conditions in various
ecosystems and in its native range, it grows in free-
draining, infertile and acidic soils, with a vyearly
precipitation average of 400-3000 mm, with
temperatures ranging between 5 °C and 30 °C and it
withstands cold climatic conditions [3, 13]. A.
angustissima has a rapid growth rate, drought-tolerant

and is highly productive in favourable, seasonally dry
environments [3]. The shrub tree does not have thorns
and thus, easy to prune and it establishes fast and
produces up to 12.4 t/ha of biomass [14].

Economic Importance

Most studies on the economic importance of A.
angustissima commenced in Australia, Indonesia,
Papua New Guinea and Hawaii over the past 20-30
years [8, 13]. International Centre for Research in
Agroforestry (ICRAF) has promoted A. angustissima
use in Africa and most of the planting has been done
and has been highly desirable for agroforestry [8, 15].
A. angustissima is shrub plant species with ecological,
medical and industrial potential, hence can be used in
a variety of applications such as in medicines, as green
manure for soil regeneration, enhancement of the
agricultural output and as fodder [3, 16, 17].
Correspondingly, the leguminous fodder trees have the
ability to fix nitrogen and hence, have a higher potential
for adoption compared to herbaceous legumes [10, 18,
19].

Medicinal Uses and Pharmacological Properties

In Mexico, A. angustissima is used as herbal
medicine to cures tooth-ache, rheumatism, arthritis,
skin lesions, digestive tract problems, bloody diarrhea
and mucoid diarrhoea [20, 21]. The study of Feregrino-
Pérez et al. [21] has shown that the methanol extracts
of A. angustissima are a good source of phenolic
compounds, which are effective in preventing a
plethora of diseases because they possess biological
activities such as antidiabetic, antioxidants, anticancer,
antimutagenic, and anti-inflammatory [20-22]. Studies
have shown that A. angustissima possesses a mild
inhibitory effect on Bacillus subtilis, Escherichia coli,
Klebsiella pneumoniae, Candida albicans and
Staphylococcus aureus; and also has a strong
inhibitory effect on the growth of malignant tumors [20,
23]. In Mexico, it has also been reported to contain
anticancer properties [24], and is used to treat
gastrointestinal inflammation [25]. It is more
sustainable exploiting phenolic-containing extracts from
pods than the traditional bark since the extracts display
antibacterial, antifungal and antiviral activities that may
well be essential in agriculture [21].

Rodriguez-Méndez et al. [26] investigated the
antidiabetic potential of the oral administration of
methanol extract of A. angustissima on streptozotocin-
induced diabetic rats. The study revealed that at the
concentration of 100 mg/Kg bwt, a significant reduction
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Figure 1: Acaciella angustissima (a) Tree, (b) Bark, (c) Leaf, (d) Seed, (e) Flower.

Source: Reid et al., [49].

in blood glucose levels (146.2 mg/dL), an increase in
serum insulin concentration (18.1 U/mL), a reduction in
lipid levels, and an improvement in the parameters of
kidney damage. The improvements observed could be
a result of the presence of bioactive compounds
(phenolic compounds) in the plant. Furthermore, there
was no glucose uptake activity in the adipocyte assay.
The extract also exhibited a potential for the
complementary treatment of diabetes and its
complications probably due to the presence of
protocatechuic acid. Thus, the plant displays
antidiabetic activity by decreasing the levels of glucose,
insulin, and improved physiological parameters,
hypolipidemic effect, oxidative stress and renal damage
in diabetic rats [26]. The study of Alonso-herrada et al.

[27] has shown that the methanol extracts of callus of
A. angustissima are rich in phenolic compounds (gallic
acid, catechin and rutin) which are usually products of
defence against pathogen attack or in response to a
stressful environment.

Vargas-Hernandez et al. [28] investigated the
methanolic extracts of A. angustissima pods for its
antioxidant activity using1,1-diphenyl2-picrylhydrazyl
(DPPH), 2,2-azinobis-3 ethylbenzothiazoline-6-sulfonic
acid (ABTS), ferric reducing antioxidant power (FRAP);
antimutagenic activity using Kado Micro-suspension
assay; and antimicrobial activity using the in vitro
antimicrobial assay. The study revealed that the
methanol extracts of A. angustissima pods depicted
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significant antioxidant activity by DPPH and ABTS with
the 1Csy values ranging from 349.1-364.6 ug/mL and
110.3-149.5 pg/mL, respectively, which was higher
than the two controls; gallic acid (33.1 ug/mL for DPPH
and 15.39 pg/mL for ABTS) and Trolox (104.2 pg/mL
for DPPH and 43.90 pg/mL for ABTS). The methanol
extracts of the plant has a reducing ability ranging from
2.05- 2.77 mmol. Furthermore, the study showed that
the extracts possessed medium antimutagenic activity
at concentrations below 0.625 mg/mL, however, at the
concentrations of 0.625-5 mg/mL, a strong
antimutagenic activity was observed. In addition, the
extracts also displayed fungistatic activity against

Fusarium  oxysporum, Rhizoctonia solani and
Phytophtora capsici [28].
Other Uses

In Mexico, the bitter astringent bark of A.

angustissima is used for precipitating mucilaginous
matter and inducing fermentation in the making of
alcoholic drinks [6]. The indigenous people of Chiapas
and Mesoamerica use A. angustissima in their culture,
medicine and arts [29]. Llaveia mexicanorum, a native
Homoeptera scale insect, uses the shrubs as their
hosts [29], and the insect is then used by the
indigenous people of Chiapas and Mesoamerica to
produce a fat for traditional lacquer wood handcrafts
[30]. The leguminous shrub accumulates quality
tannins in its bark, which is traditionally extracted to tan
leather in the leather industry [31, 32].
Correspondingly, fodder trees also provide the farmers
with other useful products and services such as
firewood, timber, and bee forage [33].

Research indicated that A. angustissima respond
well to coppicing and is characterized by high leaf yield
with fodder potential as well as for biomass transfer
than any other shrub legumes, such as Leucaena
leucocephala (Lam.) de Wit, Gliricidia sepium (Jacq.)
Kunth ex Walp, Cajanus cajan (L.) Mill, and Sesbania
sesban Linn [34, 35]. It has been reported that A.
angustissima is used as a source of supplementary to
native pasture hay as it provides protein, vitamins, and
minerals in long dry seasons [36-39]. A. angustissima
has great nutritional potential but is limited by the
presence of antinutritional compounds such as tannins
content of 6% DM [40, 41].

A gradual decline of soil fertility is a concomitant
issue in the sub-Saharan region [42] and is increasingly
recognized as a fundamental biophysical cause of
declining food security among small-farm households

in sub-Saharan Africa [43-45]. Agroforestry has
emerged as an alternative strategy to replenish soil
fertility with the valuable A. angustissima forming a
symbiotic association with soil Rhizobium to fix
atmospheric nitrogen which can be made available to
crop by pruning the leaves and twigs and incorporating
these in the soil to enhance crop yield [46]. Ensifer
mexicanus sp. nov. bacteria are reportedly responsible
for nodulating A. angustissima species in Mexico [47]
and the nodulation is also improved with fertilization [7].
A. angustissima trees can be fitted into production
systems as rotation crops, intercrops, and relay crops,
or grown outside the main fields and used for biomass
transfer [46, 48, 49]. A. angustissima is one of the
important agroforestry tree species whose biomass can
be used for soil improvement in crop production [45].

CONCLUSIONS

The shrub has ecological, medical, and industrial
potential. With most communities in sub-Saharan Africa
heavily reliant on the local vegetation for traditional
medicine, the leguminous shrub is frequently used in
contemporary treatments for wound healing, cures
toothache, rheumatism, skin lesions, bloody diarrhea
and mucoid diarrhea. It is also a good source of
phenolic compounds and displays a mild antimicrobial
effect and has the ability to inhibit growth in malignant
tumors as well as anticancer properties. Extensive
research revealed that A. angustissima is characterized
by high leaf yield for biomass transfer and livestock
feed and also provide other useful products and
services such as firewood, timber, and bee forage
while restoring soil fertility and preventing soil erosion.
The scientific evidence of A. angustissima
phytochemistry and pharmacological properties
indicate the therapeutic potential of the plant. However,
there is a need to assess the efficacy and safety of the
plant as herbal medicine through ethnopharmacological
studies emphasizing clinical and toxicological
evaluations.
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