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Abstract: Parkia biglobosa (Jacq.) R. Br. ex G. Don, popularly known as the African locust bean tree, is a perennial tree
legume that belongs to Mimosoideae sub-family and family of Fabaceae. This study is aimed at reviewing the botany,
nutritional uses, phytochemical and pharmacological properties of P. biglobosa and the information was undertaken
using electronic databases such as Scopus, Google Scholar, Elsevier, Science Direct, Web of Science, Pubmed,
SciFinder, BMC and Open-thesis. Parkia biglobosa is a very important multipurpose tree that is used essentially for food,
medicinal, cultural, economic and magico-therapeutic purposes. Due to its socio-economic and cultural importance, P.
biglobosa species are vulnerable to unsustainable harvesting and are declining in numbers because they remain semi-
or undomesticated in some west Africa countries. Different aqueous and organic extracts of P. biglobosa indicate that
the species are rich in saponins, tannins, flavonoids, resins, carbohydrates, terpenoids, phenols, sterols, and cardiac
glycosides. The nutritional and pharmacological benefits of P. biglobosa has been associated with its physicochemical
properties. Pharmacological studies on P. biglobosa exhibited antimalarial, anti-helminthic, antibacterial, antidiabetic,
antihypertensive, anti-inflammatory, analgesic, anti-carcinogenic, anti-trypanosomic activities and antioxidant properties.
Threats to the survival of this multipurpose species are also highlighted.
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INTRODUCTION

Parkia biglobosa (Jacq.) R. Br. ex G. Don,
(subfamily Mimosoideae and family Fabaceae), also
known as the African locust bean tree, monkey cutlass
tree or fern tree, is a perennial legume tree that is
widespread over the sahelo-Sudanian region [1,2]. It is
a multipurpose tree that is native to West and Central
African countries such as Senegal, The Gambia,
Guinea Bissau, Guinea, Sierra Leone, Mali, Cote
d’'lvoire, Burkina Faso, Ghana, Togo, Benin, Niger,
Nigeria, Cameroon, Chad, Central African Republic,
The Democratic Republic of Congo, Sudan, and
Uganda [3,4]. The tree currently exists within a wide
range of natural communities, including tropical
rainforests and arid zones, but is most abundant where
cultivation is semi-permanent [5,6]. It is also present in
Australia, South-East Asia, North America and tropical
South America as an introduced species [7].

Several benefits of P. biglobosa tree have been
reported and these include the vital economic role it
plays in recycling nutrients from the soil, it's a good
source of timber and valuable food source [8]. The
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seeds are used as a condiment for multiple uses; the
husks and pods are good feed for livestock; the floury
pulp can be made into a refreshing drink, which
contains macronutrient, vitamins A and C, and the bark
is also used with lemon for wounds and ulcers [8].
Other traditional and medicinal importance of P.
biglobosa is discussed in this review.

Apart from these benefits, its wide adaptability,
drought resistance and multifunctional usage make it a
sustainable source of its by-products. Thus, the present
study is undertaken to document the indigenous
knowledge and review the botany, nutritive, medicinal
uses, ecological use, phytochemical properties and
pharmacological potential of the African locust bean
tree for scientific purposes.

Research Methodology and Justification of the
Study

The literature search was performed from
September 2019 to March 2019 and the study is based
on a mixed-method review approach, which includes
combining quantitative and qualitative research. A
systematic and comprehensive literature search was
conducted using electronic scientific journals articles,
books, and theses. The databases and literature
sources were chosen based on the topic covered and
the main search key terms included “Parkia biglobosa”,
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Parkia biglobosa (Inflorescences, Seed and Bark)

Figure 1: Parkia biglobosa (Tree).
Source: Tropical Plants Database, [9].

“botany”, “phytochemical properties” and
“pharmacological potential”. Search terms were set to
be in the title, keywords and abstract. To avoid too
much filtering of literature, the search terms were done
individually. The review has a particular focus on sub-
Saharan Africa; however, the literature and case
studies from outside South Africa were obtained and
also used in the review. Previous research by [10-13]
and Builders et al. [14] emphasized the importance of
Parkia biglobosa as a very important multipurpose tree
that is used essentially for food, medicinal, cultural,
economic and magico-therapeutic purposes hence it is
treated as priority plant resources for the future benefit
of local communities in southern Africa and the world at
large. It is within this context that the current study was
undertaken aimed at reviewing the botany, uses,
phytochemical properties and pharmacological
potential of the African locust bean tree.

Botany of the African Locust Bean Tree

The African locust bean plant is a dicotyledonous
angiosperm that is characterized under
spermatophytes, vascular plants [15,16]. It is a woody
perennial deciduous tree reaching up to 30 m in height
[17]. It has a straight robust bole with a dense, wide
spreading, umbrella-shaped crown, often branching
low, and thick dark grey brown bark, fissured, and,

exuding an amber gum [18]. The leaves are alternate,
dark green, bipinnate and about 8 - 30mm x 1.5 - 8mm
in size with about 13-60 pairs of leaflets of distinct
venation on a long rachis [19,20]. The pinnae of P.
biglobosa are about 10 - 26 pairs and the leaflets occur
in 14 - 30 pairs [21], 8-30 mm x 1.5-8 mm in size, of
distinctive shape and venation [18]. Leaflets are held
on a long rachis and inflorescence is a pendulous head
arranged racemosely [18]. The fruit is a linear-oblong
pod, pink brown to dark brown when mature, about 400
mm long and 20 mm wide, which may contain up to 20
seeds embedded in a yellow pericarp [17]. Seeds are
brown, smooth, large (mean weight of 0.26 g/seed),
have a hard and thick testa, and large cotyledons
forming about 70 % of their weight [18]. The tough
testa protects seeds from the natural conditions of the
savanna: extreme heat, low moisture, drought, and
digestive juices of ruminants and primates [22]. The
tree can grow in disturbed and open places, grassland
and in rocky areas [23]. Figure 1 shows different
components of the African locust bean tree (ALBT).

Importance of the African locust bean tree/plant

Parkia biglobosa is a multipurpose ftree used
essentially for food, medicinal, cultural, economic and
magico-therapeutic purposes [10].



Parkia biglobosa (Mimosaceae)

Journal of Pharmacy and Nutrition Sciences, 2020, Vol. 10, No. 3 103

Table 1: Nutritional and Anti-Nutritional Composition of Parkia biglobosa Fruit Pulp
Proximate Analysis Antinutritional Factors/Toxins
Chemical component Composition (%) Anti-nutritional factor Composition (mg/100g)
Protein 6.56 Phytic acid 60.00
Moisture content 8.41 Crude saponins 17.80
Fat 1.80 Tannins 81.00
Crude fibre 11.75 Total phenols 204.60
Ash 418 Hydrocyanic acid (HCN) 17.30
Carbohydrate 67.30

Source: Gernah et al. [13].

Nutritional and Traditional Uses

The most significant product from the African locust
bean tree is food; and the tree’s food products are vital
due to their seasonality of maturation and availability
[11]. During periods of food shortage and drought, it
contributes to household food security, income and
poverty reduction [2,24]. The food products derived
from this tree are rich in protein and some beneficial
health components [12,13]. Fruit pulp and seeds are
rich in sucrose, carbohydrates, lipids, protein and
amino acids, with a high concentration of glutamic acid
[21,25]. An analysis of the nutritional and anti-
nutritional components of P. biglobosa fruit pulp made
by Gernah et al., [13] is shown in Table 1.

Fermented seeds of P. biglobosa are used
throughout the savannah regions of sub-Saharan Africa
for seasoning traditional soups [21]. In Nigeria, the
fermented seeds (commonly called Ird) are processed
and sold either fresh or dried, serving as a nutritious
spice or condiment in cooking [26]. They may be used
as ingredients in the preparation of various stews,
soups and sauces for the consumption of cereals. They
can also be pressed into cakes, or fermented into an
alcoholic beverage [13]. The roasted seeds are used
as a coffee substitute known as ‘Sudan coffee’ or ‘café
négre’. The ground seeds are mixed with moringa
(Moringa oleifera Lam.) leaves to prepare a sauce or to
make doughnuts [23]. The leaves are boiled and eaten
as a vegetable together with cereal flour meal, while
young flower buds are used in the preparation of
salads [23]. The leaves, with low phosphorus, mag-
nesium and sodium content, are used as fodder [11,
23]. Pods, fruit pulp and even young seedlings can be
used to feed pigs, goats, sheep, cattle and ducks [16].

Timber and Ecological Uses

The tree is used for timber, handcraft and firewood
[10]. It plays key roles in the functioning of agro-

ecological landscapes, delivering essential goods and
many ecosystem services that sustain smallholder
farmers and pastoralist livelihoods [27,28]. The tree
remains green throughout the dry season, thus
providing shade to both animals and people. Its
branches are lopped and the not-so-palatable leaves
with low phosphorus, magnesium and sodium content
are used as fodder [16, 18,23].

The African locust bean tree generates many non-
timber forest products [29]. For example, it produces
abundant pollen and nectar for beekeepers [30]. It has
a great potential to store carbon [27] and so can be
used in microclimate amelioration [16]. It provides
ecological services including soil fertility improvement
by leaf fall [17,31] and is a useful windbreak and shade
tree. Its root distribution is complementary and non-
competitive with traditional local crops hence it can be
intercropped with several crops (e.g. cassava, maize,
sorghum and millet) to enrich physico-chemical soil
characteristics, which in turn help to increase crop
yields [10,18].

Traditional Uses

Parkia biglobosa is often traditionally used in
ceremonies connected with virility, pregnancy, birth,
circumcision, marriage, funeral, fetishism, and spiritual
protection [16]. The fruit pulp can be used to purify
water [18]. Pods are used as sponges [17] and roots as
strings for musical instruments [23]. The mucilage from
part of the fruit is made into a fluid and used for
hardening earth floors [18]. Boiled pods are used by
potters to dye pottery and give it a black glaze and the
ash is applied as a caustic [23]. Husks of pods are
mixed with indigo to improve the lustre of dye products
[32]. Seeds and bark contain tannin, and the bark is
used in tanning. Nonetheless, the resulting leather is
often of moderate quality especially with regard to
colour, which is often reddish, uneven, and darkens
when exposed to light [23].
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Table 2: Medicinal uses of P. biglobosa

bronchitis, whooping cough, amenorrhoea,
snake bites.

Plant part used Medicinal use/Therapeutic indication Medicinal preparation (and Country References
administration mode)
All parts Treatment of diarrhoea, dysentery, Stem bark, leaves, fruits, pulp, Nigeria; [10]
abdominal pain, diseases of the seeds are ground, soaked in Senegal, [48]
cardiovascular system, injuries and burns, local gin and taken orally Ivory Coast; [49]
shingles, malaria, abscesses, yellow fever, decoction, maceration, Burkina Faso;
scabies, measles, chicken-pox, oedema, filtration, powder, Mali; Benin
jaundice, cough, pain, fungal infection, boiled pul
toothache, diabetes, skin infection, snake pulp-
bite, paediatric pathologies, symptoms and
syndromes: malaise, tiredness,
headaches, hip pain, ache, rheumatism,
elephantiasis, onset of paralysis,
Stem bark Cardio-protection Maceration Togo [50]
Personal health (Hypertension, hepatitis, Not reported Mali [51]
wounds), insect management
Malaria, wounds, dysentery, rheumatism, Decoction, powder Nigeria, [52]
headache, cough, pain, fungal infection, Senegal, lvory
tonic, anti-diarrhoea, female sterility, skin Coast, Burkina
infection, leprosy, blennorrhoea, Faso, Mali.
Schistosoma infection, sores, ulcers,
mumps, enema, antiemetic, severe colic
and snake bites.
Trypanosomiasis maceration Nigeria (south 53]
west)
Wound, antiseptic, disinfectant, cicatrizing Infusion (oral) Togo [54]
Diarrhoea Maceration Nigeria [55]
. Nigeria (South [56]
Hypertension Not reported East)
Toothache Fumigation Burkina Faso [57]
Toothache, diarrhoea, ear complaints, Not reported [25]
Gum extract
mouthwash
Diarrhoea and veneral diseases Not reported Nigeria [58]
Bark Leprosy, sklp.mfectlons, sores, ylcers, Macerated in bath Not reported [25]
bronchitis, pneumonia, colic
Schistosomiasis, rheumatism, circumcision . Not reported [11]
Decoction
wounds, general wounds
Gastric and duodenal ulcer Powder, maceration (oral) Togo [59]
Depurative, diuretic Maceration (oral) Benin [60]
Bark + fruit pulp High blood pressure, yellow fever, Decoction, powder Bark and Mali [61]
constipation fruit are soaked and drunk
(oral)
Bark + leaves + Snake bite, animal placenta retention, Burkina Faso [62]
: o Not reported
fruits anthelmintic
Stem bark + leaves Wounds, pain, fungal infection Decoction of bark in water Burkina Faso [63]
(bath and/or to drink) The
powder is usually dissolved in
water (bath and/or to drink) or
is thrown into fire (inhalation)
Leaves Abscess Grinding (local application) Benin [60]
Liver diseases, hepatic deficiency Decoction (oral, bath) Ivory Coast [64]
Inflammations Not reported Nigeria (North) [65]
Stroke, leprosy, skin lesion, eye Not reported Nigeria [66]
infections
Sore eyes, burns Lotion preparation Not reported [11]
Malaria, pain, diabetes, palpitation eye Decoction, poultices Nigeria,Senegal, [62]
lotion, toothache, burns, fever, Niger, Gambia,
haemorrhoids, constipation, anorexia, Mali, Togo,

Burkina Faso
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(Table 2). Continued.

Plant part used Medicinal use/Therapeutic indication Medicinal preparation (and Country References
administration mode)
Leaves + bark Tonic, malaria, diabetes and dysentery Decoction Nigeria [67]
Leaves+ stem bark Malaria, urinary tract infection and internal Decoction Mali [68]
+ fruit wounds of pregnant women
Leaves + stem bark Treatment of malaria, stomach ache Decoction Ghana [69]
+raw
fruit + seed
(fermented)
Leaves + pods + Wounds Powder, decoction (local Burkina Faso, [70,71]
stem bark application) Mali
Pulp Sedative, diuretic, purgative, malaria Not recorded Guinea Conakry [52]
Whitlow Fermentathn(logal application) Cameroun [72]
infusion
Tension, wounds, mouth ulcers, wasp and Nigeria, Mali [62]
Seed bee sting Not recorded
Tension, mouth ulcers, skin infections, Pounded with salt, fermented Not reported [11]
wasp and bee sting decoction
Diabetes Consumption in sauce (oral) Nigeria [58]
Veterinary use, treatment of hypertension Not reported Nigeria [66]
Seed/fruit
Hypertension Not reported Burkina Faso [73]
Seed (Fermented) Hypertension Infusion (oral) Togo [54]
Seed + leaves Anthelmintic Powder Nigeria [74]
Haemorrhoids, coal disease Decoction in salty water (oral) Togo [75]
Bronchitis, pneumonia, dysentery, Decoction Senegal [62]
diarrhoea
Roots Diarrhoea, dysgntery, eye infections, Decoction Not reported [11]
Guinea worm
Fever, malaria Not reported Nigeria [76]
Hypertension, |.nfe|.'t|I|ty, stgchh ache, Not reported Nigeria [66]
sore eye, anti-poison, skin diseases
Haemorrhoids Powder, decoction Togo [75]
Roots + stem bark Diarrhoea, general weakness, abdominal . Benin [771
) Powder, decoction (oral)
pains
Root bark + stem Digestive, nervous, cutaneous and Decoction, calcinations, Burkina Faso [78]
bark + leaves pregnancy-birth disorders, infection trituration and maceration
(oral,
bath application)
powder, maceration Fruits flour Ivory [79]
(oral); gargle, inhalation, coast,
Fruits + bark + Constipation, anorexia, rickets, icterus, fumigation of bark;
leaves Mumps, Haemorrhoid, ascariasis, Burns maceration of fresh leaves,
roast the young leaves (local
application)
Fruits Skin eruption, abscess, stomach ache, Maceration Ghana, Benin, [62]
yellow fever, conjunctivitis, snake bites. Mali
Flowers/flower bud Hypertension, lumbago, leprosy Grilled and macerated infusion Not reported [11]
prophylactic
Pounded Ghana [62]
Pods Stomach ache with salt,
fermented
Root or stem Weight loss Decoction Burkina Faso [80]
Bark and seeds Appetite suppression Decoction Burkina Faso [80]
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Medicinal Uses

Parkia biglobosa has many medicinal uses in Africa
[33] as shown in Table 2. It provides an ingredient that
is used in treating leprosy and hypertension [34]. It has
been identified as one of the candidates with promising
therapeutic potential in the prevention, treatment, and
management of a number of metabolic diseases
including diabetes mellitus [34]. According to
Tokoudagba et al. [35], P. biglobosa leaf extracts
induce redox-sensitive endothelium-dependent
relaxations in porcine coronary artery rings thereby
acting as an antihypertensive agent.

The leaves are used in lotions for sore eyes, burns,
haemorrhoids and toothache [33,36]. A decoction of
the leaves, bark and roots are used in treating leprosy,
eye sores, toothache, fever, hypertension, wounds and
ulcers [17,37]. In some parts of West Africa, bark
infusion is used as an analeptic for diarrhoea and as an
enema [38], whilst pulped bark is mixed with lemon to
treat wounds and ulcers [39]. The bark is also used as
a mouthwash, vapour inhalant for toothache or ear
complaints, while the plant is macerated in baths to
treat leprosy, bronchitis, pneumonia, diarrhoea [21],
skin infections, sores, ulcers, bilharzia, fever, malaria,
diarrhoea, violent colic and vomiting, sterility, venereal
diseases, guinea worm, oedema and rickets [40]. The
seed is taken for tension, and pulp for fevers, as a
diuretic and as a mild purgative [18]. In Nigeria, the
plant is used to treat snakebites [41].

Seed extracts of raw P. biglobosa exhibited
termiticidal properties attributed to the presence of
some heavy metals as well as the interacting polar
organic compounds in the raw seed extracts [42]. In
veterinary medicine, the pulp is frequently used for
treating trypanosomes and mouth ulcers of ruminant
livestock [43]. In poultry, a root decoction is used to
treat coccidiosis; the leaves are used against poultry
lice and the flowers and seeds are used to treat
Newcastle disease [43]. Table 2 summarises the
medicinal uses of the P biglobosa in different countries.

Though Parkia biglobosa is non-toxic to humans, it
has been reported to have piscicidal properties [14,44-
46] attributed to its phytochemical constituents
including alkaloids, tannins and flavonoids [47]. Green
pods are usually crushed and added to rivers to Kill
fish. Nonetheless, the nutritional value of the fish is not
adversely affected as long as the fish are cooked or
dried [21]. The pulp is also used against cockroaches
and the parasitic weed striga, Striga hermonthica [16].

Phytochemistry of Parkia biglobosa

Several studies have shown that the African locust
bean plant parts are rich in various phytochemicals.
According to Femi-Ola et al. [81], Alinde et al. [48] and
Bawa-Allah and Akinnouye, [45], multiple
phytochemicals are present in the bark, leaves and
roots of the plant. These secondary metabolites include
saponins (which provide cardioprotective effects in the

experimental model), tannins (reduce serum
cholesterol and ftriglycerides), flavonoids, resins,
carbohydrates, terpenoids (known to display
antioxidant, anti-hypercholesterolemic and
cardioprotective activities), phenols, sterols,

isoquinoline alkaloids, indole alkaloids, reducing sugars
and cardiac glycosides (act as cardiotonic agent). In
addition, coumarins, anthocyanins and
anthracenosides are present in the stem bark and leaf
of this plant [1]. Also present are mineral elements,
such as magnesium, calcium, iron, zinc, potassium,
sodium and copper [82]. Long-chain ester of trans-
ferulic acid, a mixture of long-chain cisferulates and
different kinds of catechins, have been identified in the
stem bark of P. biglobosa [83]. The coumarin
derivatives in leaf extracts have anticoagulant activity
while the aglycone flavonoids in the leaves have
spasmolytic activity on smooth muscles, and also
vasodilatory and antiseptic effects [48].

Bello et al. [84] have reported that the yellowish fruit
pulp of P. biglobosa contained carbohydrate (60 %),
10-20% of which is sucrose, and 291 mg Vitamin C.
Also, the seeds contain proteins (35 %), lipids (29 %),
carbohydrates (16 %), calcium and have good
organoleptic properties [85]. In the study of Alabi ef al.
[86], the proximate analysis of the nutritive contents of
P.biglobosa seeds indicated the presence of high
amount of lipid, carbohydrates, crude protein, total
soluble sugar, pureprotein and starch.

Pharmacological Potential of Parkia biglobosa

Different aqueous and organic extracts of P.

biglobosa  exhibit  antimalarial,  anti-helminthic,
antibacterial, antidiabetic, antihypertensive, anti-
inflammatory, analgesic, anti-carcinogenic, anti-

trypanosomic activities and antioxidant properties as
shown in Table 3 [14,35,52,53,87,88]. Adi et al. [50]
have reported that the stem bark hydro-alcoholic
extract (HAE) of P. biglobosa had cardioprotective
effects against isoproterenol (ISO) induced myocardial
infarction (MI). Thus, P. biglobosa ameliorated
positively biochemical alterations, prevented oxidative
stress and histological and morphological changes
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Table 3: Pharmacological Properties of P. biglobosa [37]

Aqueous and
methanol extracts
of both leaves and

seeds

In vitro study using

adult and infective

larvae stage of H.
contortus

leaves and seed of P. biglobosa have
higher adulticidal activity for 12 hours
post exposure but lower larvicidal activity
against H. contortus.

Biological Activity Part Tested Bioassay Models Results Reference
Antimicrobial activities Ethvl acetate The aqar cup diffusion The extracts exhibited a concentration- [87]
Y : 9 P dependent antibacterial, inhibiting the
ethanol and water and .
i growth of S. aureus, B. cereus, E. coli,
extracts of leaves dilution method . . .
P. aeruginosa, A. niger and C. utilis
Methanolic extract S. aureus, B. subtilis, E. coli, P. [35]
and aqueous e aeruginosa were inhibited by the
fractions of the Agar well diffusion extracts and their aqueous fractions at
method .
leaf, stem bark concentrations between
and root 2.5-20 mg.
Antibacterial The extracts and their fractions were [97]
tested against two Gram-positive
. organisms; Staphylococcus aureus and
Me;:i”;"jele};ad Bacillus subtilis and two Gram negative
aq Agar well diffusion organisms; Escherichia coli and
fractions of the ;
method Pseudomonas aeruginosa. Results
leaf, stem bark . .
obtained confirmed a broad spectrum of
and root - .
activity as all the organisms used were
inhibited by the extracts and their
aqueous fractions.
The extract had a concentration- [98]
dependent antimicrobial effect on
Ethanolic extract Agar well diffusion Pseudomonas aeruginosa, Escherichia
of the stem bark method coli, Klebsiella pnuemoniae, Proteus
mirabilis, Aspergillus flavus and
Aspergillus fumigatus.
Antihypertensive The extracts decreased the rabbit blood [99]
Aqueous extract of . .
Ludwig manometer pressure in a dose-depend manner and
bark of . e
trunk principle the effect was similar to that produced
by propranolol
Clinical, biochemical [100]
and . Significantly decreased blood pressure
anthropometrical, .
analvses in two tvpes and heart beat was detected in the
Fermented seeds Y ' yP group where
of people . A
. the condiment is highly consumed when
(consumption or no .
h compared to the non-consumption group
consumption of seeds
condiment)
An alcoholic extract of crude seeds of P. [5]
biglobosa showed anti-hypertensive
An alcoholic activity and contractile effect on smooth
extract of crude muscles of the intestine, and increased
seeds of P. the tonus and mobility of the uterus.
biglobosa Ichthyotoxic and molluscicidal activities
have been recorded for the seeds due to
the presence of saponins.
Anti-diarrhoeal Anti-diarrhoeal activities of the aqueous [101]
stem bark extract of P. biglobosa and its
fractions designated PF1 PF4 were
Aqueous stem bark investigated in Mice, were indicated that
Aqueous stem extract of P. biglobosa the extract and its column
bark extract of P. and its fractions chromatographic fraction F3 significantly
biglobosa designated PF1 PF4 (p < 0.05) and dose-dependently
investigated in mice reduced the frequency of stooling in
castor-oil induced diarrhoea, castor-oil-
induced intestinal fluid accumulation and
intestinal transit.
Aqueous extracts Progjuced a high hatchmg egg inhibition [102]
against Haemonchus, Trichostrongylus,
of seeds and Egg hatch assay
leaves Oesophagostomum and Bunostomum
species.
Anthelmintic effect The aqueous and methanol extracts of [103]
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(Table 3). Continued.

Biological Activity

Part Tested

Bioassay Models

Results

Reference

Antimicrobial
Activities

Aqueous extract of
leaves

WHO method test
(Mark Ill) in vitro micro

There was a dose dependent inhibition
of parasitemia in the in vivo tests, with
maximum effect at 600 mg/kg and in
vitro a weak and
concentration-dependent activity against
P. falciparum

[104]

bark ethanolic and
ethyl acetate
extracts and
leaves ethyl
acetate

In vitro antibacterial
assay using disc
diffusion method

The bark ethanolic and ethyl acetate
extracts and the leaves ethyl acetate
showed activity against S. epidermidis,
P. vulgaris, S. oralis and S. aureus

[105]

Analgesic and anti
inflammatory
activities.

Hexane fraction of
bark

The abdominal writhing
test in mice and the
hot-plate method

The extract has a marked analgesic
activity when evaluated with the
abdominal writhing test in mice, but, like
paracetamol, was ineffective with the
hot-plate method.

[106]

Methanolic
extracts of the
stalk

Methanolic extracts of P.biglobosa stalk
significantly antagonized the formation of
croton pellet granuloma in a dose-
dependent manner. The extract also
showed a dose-dependent inhibition of
the croton oil ear inflammation in test
animals, there was also appreciable
inhibition of carrageenin-induced rat paw
oedema compared with controls. The
extracts of P.biglobosa further inhibited
the arachidonic acid induced paw
oedema in a dose-dependent manner
comparable to the dual blocker,
phenidone. Thus, suggesting that the
observed anti-inflammatory activities
may be produced by the inhibition of the
lipo-oxygenase pathways, the
cyclooxygenase pathways or both, which
are involved in metabolism of
arachidonic acid .

[107]

Anti-diabetic
activity

Aqueous and
methanolic
extracts of

fermented seeds

Determination of
fasting plasma
glucose, total
cholesterol,
triglyceride, high
density lipoprotein and
low density lipoprotein

Extracts exert a hypoglycaemic effect
and ameliorated the loss of bodyweight
usually associated with diabetes.

[108]

Antiplasmodial

Methanol extract
and methanol
fraction of the

stem bark

The antiplasmodial
activity of the leaves of
P. biglobosa was
evaluated in vivo and
in vitro against
Plasmodium berghei
and clinical isolates of
Plasmodium
falciparum,
respectively.

The crude extract and methanol fraction
exhibited dose dependent reduction of
parasitaemia at the different doses
administered. Methanol fraction showed
higher reduction of parasitaemia.

(82]

Antioxidant

Methanol extract
and methanol
fraction of the

leaves and stem

barks

1,1diphenyl-2-
picrylhydrazyl (DPPH)
assay

The result of the antioxidant activities of
the methanol extract and methanol
fraction indicated that the sensitivity of
the antioxidant activity of the methanol
fraction is higher than that of crude un-
fractionated methanol extract. Study on
the antioxidant properties of the stem
bark of P.biglobosa showed that the
radical- scavenging potential of
P.biglobosa was dose-dependent; this
activity was higher than that of standards
(rutin, ascorbic acid, butylated hydro-
anisole (BHA) and alphatocopherol). The
stalk of P. biglobosa also showed in vitro
anti-oxidant activities using the DPPH.

[14,21,107,109]
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(Table 3). Continued.

Antipyretic properties

Crude extract and
methanol fraction

induced pyrexia on

albino Wistar rats was
evaluated by

determining the body

temperatures of the

rats by measuring

Rectal Temperature
(RT) at predetermined

intervals

Biological Activity Part Tested Bioassay Models Results Reference
The hypolipidemic [20]
effect and the
Methanolic extract | improvementin serum The result indicated that P. biglobosa-
Hypolipidemia and aqueous lipid profile of triton- mediated therapeutic effects may be
fractions of the induced hyperlipidemic associated with its hypolipidemic
leaf. rats by Parkia components.
biglobosa saponins
were investigated.
Both the aqueous and methanolic [35]
Fasting plasma extracts of fermented seeds exert
glucose (FPG), total a hypoglycaemic effect; hence, has an
Antidiabetic and . chole.steroll, antidiabetic property.
antihyperlipidaemic Aqueous and triglyceride, high- The aqueous extract has a favourable
effect methanolic extract density lipoprotein lipid profile, which is an indication of its
(HDL) and low-density | ,ssiple anti-arteriogenic property. The
lipoprotein (LDL) were methanolic extract shows possible
determined. contraindication to ischaemic heart
diseases.
The effect of yeast- [82]

Antipyretic properties of the reduction in
yeast induced hyperpyrexia were
produced by the extract and the
fractions. The methanol fraction
exhibited a significant reduction in the
yeast induced elevated temperature.

Anti-venom

A water-methanol
extract of P.
biglobosa stem
bark

In vivo experiment
using Wistar mice

P biglobosa stem bark had been shown
to possess antisnake venom activity.
This extract also reduced the loss of

responses to acetylcholine (Ach),
carbachol and KCI, which are normally
blocked by N. nigricollis venom, and
significantly reduced the contractures of
the preparation induced by venom.

[110]

Termiticidal activity

Aqueous,
alcoholic, and
acetone extracts

In vitro analysis using
Coptotermes
intermedius

Termiticidal activity of aqueous and
alcoholic extracts of raw seeds of P.
biglobosa increases as the concentration

levels increase while significant
termiticidal activity for

acetone extract was obtained only at
higher concentrations.

The acetone extracts showed termiticidal
activity at higher concentration levels
while no significant

activity was detected at the lower
concentration. Aqueous, alcoholic, and
acetone extracts of boiled seeds

showed no termiticidal effect on the
termite workers.

[111]

induced by isoproterenol. Builder et al. [89] determined
the effect of Parkia biglobosa methanolic stem barks
extract on open wound healing in dexamethasone
induced hyperglycaemia. The study revealed that
different doses of P. biglobosa extract decreased the
serum glucose concentration in pre and post-treatment
dexamethasone-induced  hyperglycaemic  animals.
Also, the histological evaluation showed that the pre-
treated group of animals had higher performance

scores on the grading scale and improved healing
when compared with the post-treated groups, thus,
established the wound healing activity of P. biglobosa
extract. Jean et al. [90] reported that aqueous extract of
Parkia biglobosa showed anxiolytic properties in the
mice model tests.

A study by Fred-Jaiyesimi and Abo [91] showed that
the methanol seed extract of this plant administered to
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glucose-loaded diabetic rats exhibited a decrease in
the blood glucose levels of the animals, with a peak
decrease of 64% at 5 hr. Similarly, Kassi et al. [92]
evaluated the effect of aqueous bark trunk extracts on
blood glucose levels in normoglycemic rats and
reported a 17.37% reduction of glycemia at a dose of
1000 mg/kg bw. Yomalan et al., [93] reported that the
aqueous extract of Parkia biglobosa contains cardio
depressant active principles. However, the study
suggested that the extract action was not mediated by
cholinergic muscarinic receptors, but may imply an
adrenergic 3-blocker.

Tokoudagba et al. [35] have reported that Parkia
biglobosa leaf crude extract induced a redox-sensitive
endothelium dependent relaxation mediated by both
nitric oxide and endothelium-derived hyperpolarizing
factor in porcine coronary artery rings. Airaodion et al.
[94] reported that the methanolic extract of P. biglobosa
was able to remedy the effect of ethanol by regulating
the oxidative stress biomarkers in the Wistar rats, thus
possesses prophylactic efficacy against ethanol-
induced oxidative stress and can protect the liver
against free radicals arising from oxidative stress.
According to Ogunyinka et al. [95], a Parkia biglobosa
protein isolate protects the brain and testicular tissues
against oxidative stress induced by streptozotocin, via
modulation of serum testosterone concentration and
also by enhancing antioxidant defence system in
streptozotocin-diabetic rats. The P. biglobosa leaf
displays significant ACE inhibitory effects and affects
mitochondrial redox chemistry, hence the use of the
plant in indigenous medicinal systems [96].

Plant secondary metabolites present in Parkia
biglobosa  exhibit antibacterial activity against
Staphylococcus aureus, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Escherichia coli and Shigella
dysenteriae responsible for urinary tract and digestive
system infections [1,21].

Threats to the ALBT

The main threats to the ALBT in Africa are
overexploitation, overgrazing, bush fires, cotton
production, mining, and habitat degradation leading to
fragmentation of tree populations and climate change.
Globally, P. biglobosa is of least concern [112] though
in some parts of Africa, it is considered near threatened
(endangered species) [32,113].

Local use and trade of P. biglobosa products in
West Africa makes the ftree vulnerable due to
unsustainable harvesting [1,10,32] without taking into

account the regeneration potential of the species
[29,114,115]. In Nigeria, studies have shown that there
are poor conservation and poor management of its
genetic resources, yet there is increased demand for its
use and derivable products [116]. The area of
cultivation and production of the species is on the
decline without reforestation strategies in most
countries. Overgrazing by domestic animals causes a
lack of regeneration and an over-ageing of tree
individuals in the parklands. There has also been a
decline or absence of pollinators [117-119].

A case study of Benin showed that climate change
is one of the main factors affecting P. biglobosa
populations [2]. The populations of P. biglobosa
species are in decline and they remain semi- or
undomesticated [31]. Climate change could alter the
area of distribution of the ALBT. Previous studies had
noted that P. biglobosa is genetically diverse, therefore
there is great potential for domestication through
selection and breeding [16,120-122]. In order to derive
maximum benefits from P. biglobosa, it is imperative to
know the evolutionary history of tree species for the
management of their genetic resources, to prevent
extinction and to preserve the germplasm [123]. Parkia
biglobosa can be propagated mainly by seeds or
vegetative propagation but the natural regeneration of
the species is very low [124,125].

CONCLUSIONS

Parkia biglobosa is an important agroforestry tree
species that improves the quality of life of resource-
poor farmers, reducing poverty and promoting
sustainability of the natural resources base and
economic growth. It has nutritional and protective
potentials, as it is rich in protein and has some
beneficial health components. There is need for future
research to characterize the tannins in the leaves of the
ALBT in order to identify those that are nutritionally
important to improve livestock productivity and to
initiate industrial processing of the seeds and pulp. The
tree is also under threat from climate change and over-
exploitation in some parts of Africa.
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