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Abstract 

Foods, especially medicinal foods, play a vital role in providing nutrients for healthy growth and in the management 
of clinical disorders. Unfortunately, half of the global population lacks access to affordable healthcare and a nutri-
tious diet. Therefore, it is important to identify traditional and scientifically proven therapeutic foods for disease 
management and the prevention of micronutrient deficiencies. Baobab, one of nature ‘s gifts to mankind, is the focus 
of this study. The aim was to provide an overview of its medicinal and nutritional benefits through a literature search. 
Research indicates that baobab fruit pulp is a rich source of fiber, calcium, magnesium, potassium, and notably vita-
min C, about five to 10 times the content found in oranges. Additionally, baobab fruit pulp has been found to possess 
various therapeutic properties, including antibacterial, anti-inflammatory, antidiabetic, anticancer, and antiulcer char-
acteristics. Furthermore, it is considered safe for consumption. These findings emphasize the importance of increasing 
baobab plantations and raising public awareness about the health benefits of the fruit through educational initiatives. 
Further research is necessary to explore the potential of baobab fruit pulp as a therapeutic agent for improved health.
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Graphical Abstract

Introduction
Traditionally, humans have placed greater importance on 
wealth and material possessions than on good health. It is 
believed that having material things is essential for attain-
ing life goals such as success, happiness, social status, and 
the approval of others. However, not everyone will have 
all of these things, and they may become insignificant if 
someone’s health is compromised. Therefore, it is impor-
tant for individuals to prioritize maintaining good health. 
This can be achieved by consuming the appropriate foods 
that meet one’s nutritional requirements, thus ensuring 
nutrition security (Abdulwaliyu et al., 2023).

Nutrient deficiencies have been linked to the unfortu-
nate fact that not everyone has the resources or expertise 
to eat the right foods, especially those living in underde-
veloped nations (Abdulwaliyu et  al., 2019). Fortunately, 
nature has endowed us with a variety of plants that are 
rich in micronutrients but have not yet been fully uti-
lized. One such plant is the baobab. The baobab (Adanso-
nia digitata) is a large tree that typically reaches heights 
between 10 and 25  m. It has a swollen trunk (Kabbashi 
et al., 2017). The thick, fibrous bark of baobab trees is fre-
quently reddish-brown, grayish-brown, or purplish-gray 
in color. The fruit often has a length of 12 cm or more, 
has a hard, woody shell, and is covered in grayish-yellow 

hairs. The smooth seeds contain little to no endosperm 
and are encased in pale, powdery pulp. The fruit pulp is 
flavorful, similar to citrus fruits (Musyoki et  al., 2022). 
Figure 1 shows a schematic representation of the baobab 
tree and its components.

This plant is native to Africa (Russo et  al., 2020) and 
can be found in many African countries, including Sudan, 
Ethiopia, Kenya, Tanzania, Senegal, Mali, Niger, Benin, 
Namibia, South Africa, Mozambique, Zambia, Malawi, 
and Nigeria (Kehlenbeck et  al., 2015). It belongs to the 
African baobab family Malvaceae, but its exact origins 
are still unclear. According to Heuzé et  al. (2016), there 
are approximately six distinct Adansonia species found in 
Madagascar, namely Adansonia grandidieri, Adansonia 
madagascariensis, Adansonia perrieri, Adansonia rubro-
stipa, Adansonia suarezensis, and A. za. This may have 
been initially discovered.

Human health generally depends on nutrients found 
in the diet (Okoduwa & Abdulwaliyu, 2023). One could 
argue that baobab plants have various nutritional and 
therapeutic uses. Every part of the plant benefits peo-
ple living in rural areas of Africa. High concentrations 
of antioxidants, minerals, and vitamins, particularly 
ascorbic acid, calcium, tartaric acid, and potassium, are 
known to be present. Baobab fruit pulp has traditionally 
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been consumed, particularly by adolescents and expect-
ant mothers (Donkor et  al., 2014). People use all parts 
of the plant—leaves, bark, roots, fruits, and seeds—for 
culinary and medicinal uses around the world, especially 
in regions where the plant is native. In fact, many Afri-
cans see baobab leaves as an essential part of their diet. 
They are used as a source of fresh vegetables in Malawi 
and Zimbabwe, replacing commercially grown leafy veg-
etables such as lettuce and cabbage, and as miyan kuka 
among the Hausa people in northern Nigeria (Bamalli 
et al., 2014). The fruit of the baobab is an important food 
source. It can be easily dissolved in milk or water, and can 
be utilized as a food sauce, drink, or fermenting agent 
in regional brewing (Gimba et al., 2020). Due to its high 
content of vitamin C, calcium, phosphate, fiber, potas-
sium, and carbohydrates, baobab fruit pulp can be used 
as an appetizer or beverage (Rana et al., 2022). The sup-
ply of essential nutrients from consuming baobab fruit is 
reportedly better than that of staple food crops (Mwangi 
et  al., 2023a). This, coupled with the satiety it provides, 
has led to an increased appreciation of the baobab tree in 
international markets. As a result, there is now increased 
export of baobab pulp to the European Union and the 
United States of America (USA) markets (Mwangi et al., 
2023a).

There is a need to identify plants that have been scien-
tifically proven to effectively manage diseases. This is due 
to the high cost of drugs, the absence of effective health 
systems that can meet the needs of a growing population, 
the poor health systems in rural communities (especially 
in African countries), and the side effects of conventional 
therapy. One of these plants is the baobab, which has 
various components that have been shown to reduce the 
risk of diabetes, cancer, hypertension, anemia, and more. 
The pulp of the baobab fruit is known to be rich in nutri-
ents that can help address micronutrient deficiencies and 
combat hidden hunger, particularly among the impover-
ished. Additionally, the baobab fruit contains numerous 
bioactive compounds such as coumaric acid, khellin, vis-
nagin, cinnamaldehyde, decursin (Baky et al., 2021), epi-
catechin and rutin (Chiacchio et al., 2022) that may have 
the potential to manage various human diseases. Given 
the nutritional, pharmacological, and economic benefits 
of baobab fruit pulp, planting more of it, especially in 
impoverished communities, could contribute to achiev-
ing Sustainable Development Goals 1 and 2, which aim 
to end poverty and hunger, and promote good health 
(SDG 3). Unfortunately, many people are still unaware 
of the therapeutic and nutritional advantages of baobab 
fruit pulp. In light of this, the study aims to provide an 

Fig. 1 Baobab tree during (A) rainy and (B) dry season
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overview of the nutritional and therapeutic properties of 
baobab fruit pulp.

Methods
A search of various databases, including PubMed, the 
Directory of Open Access Journals, Google Scholar, and 
African Journals Online, was conducted to find articles 
related to the health benefits of baobab fruit pulp. We 
used a combination of keywords such as “baobab fruit 
pulp and health,” “baobab fruit pulp and nutrient con-
tent,” “baobab fruit pulp and cancer,” “baobab fruit pulp 
and lipid profile,” “baobab fruit pulp and diabetes,” “bao-
bab fruit pulp and hypertension,” “baobab fruit pulp and 
cardiovascular diseases,” “baobab fruit pulp and antimi-
crobial properties,” “baobab fruit pulp and ulcers,” “bao-
bab fruit pulp and fertility,” and more. The results of the 
literature search are outlined below.

Nutritional attributes of baobab fruit pulp
Baobab fruit is notably an excellent source of fiber, car-
bohydrates, and key minerals (Table  1). The edible 
part of baobab fruits is a valuable source of vitamin C 
(175 ± 62  mg/100  g), potassium (1006 ± 280  mg/100  g), 
and calcium (375 ± 93 mg/100 g) (Stadlmayr et al., 2020). 
However, the nutritional composition of baobab fruit can 
vary depending on the location (Stadlmayr et al., 2020). 
A study by Muthai et  al. (2017) found that the nutri-
tional composition of baobab fruit pulp varies by country. 
The highest mean levels of potassium (22.2  mg/g), cal-
cium (4,300  mg/kg), magnesium (2,300  mg/kg), sodium 
(1,000 mg/kg), and phosphorus (1,100 mg/kg) were found 
in the pulp from Malawi. Mali had the lowest mean pulp 
iron levels (13.1 μg/g) and manganese (8.6 μg/g), whereas 
Kenya had the highest mean iron (57.4  μg/g) and man-
ganese (27.2  μg/g) (Muthai et  al., (2017). The difference 
could be attributed to geographical location, plant matu-
rity, and the ripening stage of the fruit.

In Sudan, a study by Ali et al. (2020) compared the nutri-
tional differences between young and mature baobab fruit. 
The results showed that the young baobab fruit pulp had 
higher contents of potassium (583.88 ± 2.42  mg/100  g), cal-
cium (546.28 ± 5.10 mg/100 g), sodium (23.07 ± 0.31 mg/100 g), 
magnesium (552.68 ± 0.68  mg/100  g), and vitamin C 
(281.00 ± 0.89  mg/100  g). However, these differences were 
not statistically significant. The matured fruit pulp had lower 
contents of potassium (565.66 ± 5.10  mg/100  g), calcium 
(544.53 ± 14.84  mg/100  g), sodium (22.07 ± 0.52  mg/100  g), 
magnesium (542.32 ± 5.25  mg/100  g), and vitamin C 
(216.37 ± 3.00 mg/100 g) compared to the young fruit pulp (Ali 
et al., 2020).

According to a study by Aluko et  al. (2016), the 
nutrient composition of baobab fruit pulp from three 
locations varied in terms of fat (ranging from 0.46 to 
1.98 g/100 g), ash (ranging from 4.75 to 5.21 g/100 g), 
fiber (ranging from 5.91 to 9.65  g/100  g), protein 
(ranging from 3.23 to 3.53  g/100  g), and carbohy-
drate (ranging from 80.49 to 85.19 g/100 g). The study 
also reported vitamin C levels ranging from 169.74 to 
231.57 mg/100 g and beta-carotene levels ranging from 
2.16–3.19 mg/100 g (Aluko et al., 2016).

Mamman et  al. (2021) conducted a study on the proxi-
mate and mineral composition of baobab fruit pulp. Their 
findings revealed that the fruit pulp contained mois-
ture (10.16 ± 0.46  g/100  g), ash (4.65 ± 0.55  g/100  g), fat 
(0.40 ± 0.01  g/100  g), crude fiber (3.85 ± 0.05  g/100  g), 
crude protein (4.16 ± 0.05  g/100  g), and carbohydrates 
(76.78 ± 0.02  g/100  g). The mineral composition of the fruit 
pulp included potassium (1246.80 ± 1.4 m g/100 g), calcium 
(99.55 ± 0.65 mg/100 g), magnesium (59.96 ± 0.16 mg/100 g), 
copper (1.65 ± 0.04 mg/100 g), and zinc (1.80 ± 0.00 mg/100 g).

The baobab fruit pulp studied by Ibrahim et al. (2016) 
has energy concentrations comparable to some legumes. 
The fruit pulp also contains total amino acids (98.24), 
essential amino acids (40.31), sulfur amino acids (2.52), 

Table 1 Some nutrient contents of baobab fruit pulp

Nutrients Composition Reference

Vitamin C (mg/ 100 g) 263.27; 345.82–372.52; 280–300 Erwa et al., 2018; Ibraheem et al., 2020 Kumar et al., 2022

Calcium (mg/ 100 g) 555; 344.07; 292.9 Affo & Akande, 2011; Erwa et al., 2018; Kumar et al., 2022

Phosphorus (mg/ 100 g) 95.9-118 Kumar et al., 2022

Carbohydrates (g/100 g) 62.58- 72.04; 82.84; 77.47; 75.59 Gurashi et al., 2016; Erwa et al., 2018 Kumar et al., 2022

Crude fiber (g/100 g) 4.16; 5.05 Affo & Akande, 2011; Erwa et al., 2018

Potassium (mg/ 100 g) 1890; 586.01 Affo & Akande, 2011; Erwa et al., 2018

Magnesium (mg/ 100 g) 1257; 196.37 Affo & Akande, 2011; Erwa et al., 2018

Manganese (mg/ 100 g) 69 Affo & Akande, 2011

Iron (mg/ 100 g) 17.1; 4.81 Affo & Akande, 2011; Erwa et al., 2018

Zinc (mg/ 100 g) 31.2 Affo & Akande, 2011
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and essential aromatic amino acids (8.91) (Ibrahim et al., 
2016). In addition, the baobab fruit pulp collected from 
various Angolan regions (Monteiro et al., 2022) contains 
a high level of fiber (56.62 g/100 g), as well as calcium (2 
937–3 797  g/100  g), potassium (37 528–42 368  g), and 
vitamin C (163.8–288.9 g).

While there is a lot of research available about the 
nutritional qualities of baobab fruit pulp, less is known 
about consumer attitudes, behaviors, and beliefs around 
the product. However, a Sudanese study showed favora-
ble attitudes and beliefs about eating baobabs and their 
social integration and acceptability (Saeed et  al., 2023). 
This suggests that baobab fruit pulp might help ensure 
family food security to some extent, but its enormous 
unrealized potential poses a significant challenge (Dorah, 
2019).

The nutritional benefits of baobab fruit pulp as a food 
complement
A study affirmed that jam made from mixes of pineapple 
and baobab pulp has the following nutritional values: fat 
(0.04—0.10 g/100 g), protein (0.90—1.33 g/100 g, and car-
bohydrates (36.84—44.22 g/100 g) (Millicen et al., 2021). 
The physicochemical, microbiological, and sensory char-
acteristics of yogurt fortified with baobab fruit pulp have 
been investigated. The results showed that while the con-
tents of carbohydrates, ash, phosphorus, and potassium 
increased, the contents of moisture, fat, protein, calcium, 
and sodium decreased (Adelekan & Saleh, 2020). Addi-
tionally, a study found that adding baobab pulp to yogurt 
enhanced its nutritional qualities (Wairimu et al., 2022). 
It can provide additional nutritional value when com-
bined with millet, soy flour, and complementary meals 
(Dendegh et  al., 2019). Supplementing cultured bovine 
milk with baobab fruit pulp can enhance the overall 
nutritional content of the milk and make it better suited 
for combating micronutrient deficiencies (Mwangi et al., 
2023b). Baobab-fortified cookies may offer a less costly 
supply of nutrients, especially for low-income individu-
als residing in rural areas (Mounjouenpou et  al., 2018). 
Dossa and colleagues replaced wheat flour with varying 
amounts (10, 20, and 30%) of baobab flour to enhance 
the nutritional quality of baked foods (Dossa et  al., 
2023). The high concentration of nutrients in the fruit 
improved the micronutrient quality of the baked foods 
(Dossa et al., 2023). A study established that combining 
baobab-fruit pulp with pineapple and black-plum fruits 
creates an antioxidant-rich functional beverage with 
optimal benefits for consumers (Adedokun et al., 2022). 
Beverages containing baobab fruit pulp have the poten-
tial to be used as natural antioxidants, particularly for 
consumers with diets deficient in micronutrients (Badejo 
et al., 2020). It use in food fortification can improve the 

population’s micronutrient levels and as well promotes 
satiety (Garvey et al., 2017). Table 2 summarizes the vari-
ous studies on baobab fruit pulp as a dietary supplement.

In fact, fortifying food with baobab fruit pulp can pro-
vide optimal health benefits. Fermenting baobab fruit 
pulp, compared to the gold standard “prebiotic inulin,” 
has shown a promising prebiotic potential for the human 
gut microbiome (Foltz et  al., 2021). This is particularly 
important because the human gut microbiome has a sig-
nificant impact on overall health and is attracting increas-
ing attention (Wagner et al., 2024). Dysbiosis of the gut 
microbiota is linked to various human diseases, includ-
ing anxiety, depression, hypertension, cardiovascular dis-
eases, obesity, diabetes, inflammatory bowel disease, and 
cancer (Afzaal et al., 2022; Sadrekarimi et al., 2022).

Pharmacological attributes of baobab fruit pulp
Active compounds in baobab fruit pulp
Both conventional and contemporary medicines heavily 
rely on plant active metabolites, particularly the second-
ary metabolites (Hussein and El-Anssary, 2019). The fruit 
pulp contains hydroxycinnamic acid, iridoid glycosides, 
and phenylethanoid glycosides as its primary constitu-
ents (Li et al., 2017). Table 3 displays some of the active 
ingredients found in baobab fruit pulp. These and numer-
ous other metabolites in baobab fruit pulp are believed to 
be responsible for its various properties, including anti-
oxidant, anti-inflammatory, antibacterial, antihelminthic, 
anticoagulant, anticancer, antihypertensive, antidiabetic, 
and hypolipidemic effects. Due to these qualities, baobab 
fruit pulp could be a viable option for managing or reduc-
ing the risk of human diseases, especially for individuals 
with lower incomes (Teoh, 2015). Other metabolites such 
asmalic acid, pyrogallol, protocatechuic acid, hexopyra-
nosyl-deoxypyranoside, O-caffeoyl quinic acid, chloro-
genic acid, caffeoyl–O-hexoside, coumaric acid, khellin, 
visnagin, cinnamaldehyde, and decursin have also been 
identified in the pulp of baobab fruit (Baky et al., 2021).

Antioxidant properties of baobab fruit pulp
Baobab fruit pulp is well-known for its natural antioxi-
dant properties (Tembo et  al., 2017). It may be particu-
larly beneficial for individuals living in food-insecure 
regions, especially those with low calcium and potassium 
diets (Badejo et al., 2020). Studies suggest that consum-
ing baobab fruit pulp may reduce the risk of chronic dis-
eases associated with oxidative stress (Ibraheem et  al., 
2020; Ndiaye et  al., 2021; Talari et  al., 2017). Various 
factors, including a high-fat diet, contribute to oxidative 
stress (Amiya, 2016; Aparisi et al., 2022; Masenga et al., 
2023; Vona et al., 2021). Low doses of baobab fruit have 
been reported to mitigate oxidative stress in albino rats 
fed a high fat diet (Abushal, 2021; Althwab et al., 2019). 



Page 6 of 16Abdulwaliyu et al. Food Production, Processing and Nutrition            (2024) 6:98 

Ta
bl

e 
2 

N
ut

rit
io

na
l a

dv
an

ta
ge

s 
of

 th
e 

ba
ob

ab
 fr

ui
t p

ul
p 

as
 fo

od
 c

om
pl

em
en

t

St
ud

ie
s

Fi
nd

in
gs

Re
fe

re
nc

e

Fo
rt

ifi
ca

tio
n 

of
 A

fri
ca

n-
ty

pe
 w

ho
le

gr
ai

n 
m

ai
ze

-b
as

ed
 p

or
rid

ge
s 

w
ith

 b
ao

ba
b 

fru
it 

pu
lp

 a
nd

 m
or

in
ga

 le
av

es
Co

m
pa

re
d 

to
 m

or
in

ga
, t

he
 p

ul
p 

fro
m

 b
ao

ba
b 

in
cr

ea
se

d 
th

e 
bi

oa
va

ila
bi

lit
y 

of
 ir

on
 

an
d 

zi
nc

, p
ar

tic
ul

ar
ly

 w
he

n 
us

ed
 w

ith
 tr

ad
iti

on
al

 ir
on

 fo
rt

ifi
ca

tio
n

A
de

to
la

 e
t a

l., 
20

22

A
dd

iti
on

 o
f t

he
 b

ao
ba

b 
fru

it 
pu

lp
 o

f d
iff

er
en

t c
on

ce
nt

ra
tio

ns
 (3

, 6
, a

nd
 1

0%
) t

o 
pr

o-
du

ce
 fu

nc
tio

na
l d

ar
k 

ch
oc

ol
at

e
Th

e 
in

cl
us

io
n 

of
 b

ao
ba

b 
fru

it 
pu

lp
 im

pr
ov

es
 th

e 
nu

tr
iti

on
al

 q
ua

lit
y 

of
 th

e 
ch

oc
ol

at
e

M
on

te
iro

 e
t a

l., 
20

23

Im
pa

ct
 o

f i
nc

or
po

ra
tin

g 
ba

ob
ab

 fr
ui

t p
ul

p 
on

 th
e 

de
liv

er
y 

of
 c

ar
ot

en
oi

ds
 fr

om
 c

om
-

po
si

te
 c

er
ea

l p
or

rid
ge

In
cl

us
io

n 
of

 2
5%

 b
ao

ba
b 

de
cr

ea
se

d 
(1

3.
3%

) t
he

 b
io

-a
cc

es
si

bi
lit

y 
of

 c
ar

ot
en

oi
ds

, 
al

th
ou

gh
 th

e 
up

ta
ke

 e
ffi

ci
en

cy
 o

f p
ro

vi
ta

m
in

 A
 c

ar
ot

en
oi

ds
 b

y 
Ca

co
-2

 h
um

an
 in

te
s-

tin
al

 c
el

ls
 w

as
 n

ot
 s

ig
ni

fic
an

tly
 a

lte
re

d

D
eb

el
o 

et
 a

l., 
20

20

A
ss

es
sm

en
t o

f i
ro

n 
an

d 
Zi

nc
 b

io
-a

cc
es

si
bi

lit
y 

th
ro

ug
h 

fo
od

-t
o-

fo
od

 fo
rt

ifi
ca

tio
n 

of
 p

ea
rl 

m
ill

et
 w

ith
 m

or
in

ga
 le

af
 p

ow
de

r, 
ro

se
lle

 c
al

yc
es

 a
nd

 b
ao

ba
b 

fru
it 

pu
lp

Co
m

bi
ni

ng
 th

es
e 

pl
an

t f
oo

ds
tu

ffs
 c

ou
ld

 c
on

tr
ib

ut
e 

up
 to

 2
8%

 a
nd

 4
1%

 o
f t

he
 w

om
-

en
’s 

ab
so

lu
te

 ir
on

 a
nd

 z
in

c 
re

qu
ire

m
en

ts
, r

es
pe

ct
iv

el
y,

 fr
om

 a
 s

in
gl

e 
m

ea
l, 

es
pe

ci
al

ly
 

in
 th

os
e 

at
-r

is
k 

co
m

m
un

iti
es

 in
 th

e 
se

m
i-a

rid
 tr

op
ic

s

va
n 

de
r M

er
w

e 
et

 a
l., 

20
19

Q
ua

lit
y 

at
tr

ib
ut

es
 o

f K
isr

a 
pr

ep
ar

ed
 fr

om
 s

or
gh

um
 fl

ou
r f

er
m

en
te

d 
w

ith
 b

ao
ba

b 
fru

it 
pu

lp
 fl

ou
r

Th
e 

Ki
sr

a’s
 a

sc
or

bi
c 

ac
id

, i
n 

vi
tr

o 
pr

ot
ei

n,
 a

nd
 s

ta
rc

h 
di

ge
st

ib
ili

ty
 in

cr
ea

se
d,

 b
ut

 it
s 

ph
yt

at
e 

an
d 

ta
nn

in
 c

on
te

nt
s 

de
cr

ea
se

d 
co

nc
ur

re
nt

ly
M

ak
aw

i e
t a

l., 
20

19
a

Ph
ys

ic
oc

he
m

ic
al

, n
ut

rit
io

na
l, 

fu
nc

tio
na

l, 
rh

eo
lo

gi
ca

l, 
an

d 
m

ic
ro

bi
ol

og
ic

al
 p

ro
pe

rt
ie

s 
of

 s
or

gh
um

 fl
ou

r f
er

m
en

te
d 

w
ith

 b
ao

ba
b 

fru
it 

pu
lp

 fl
ou

r
Im

pr
ov

es
 th

e 
nu

tr
iti

on
al

 p
ro

fil
e 

w
ith

 a
 c

on
co

m
ita

nt
 d

ec
re

as
e 

in
 p

H
, p

hy
ta

te
, a

nd
 ta

n-
ni

n 
co

nt
en

ts
M

ak
aw

i e
t a

l., 
20

19
b

Eff
ec

t o
f r

ep
la

ci
ng

 s
ki

m
 m

ilk
 p

ow
de

r w
ith

 b
ao

ba
b 

fru
it 

pu
lp

 o
n 

th
e 

ph
ys

ic
oc

he
m

ic
al

, 
nu

tr
iti

on
al

, r
he

ol
og

ic
al

, m
ic

ro
st

ru
ct

ur
e,

 a
nd

 o
rg

an
ol

ep
tic

 p
ro

pe
rt

ie
s 

of
 ic

e 
cr

ea
m

s
In

co
rp

or
at

in
g 

ba
ob

ab
 fr

ui
t p

ul
p 

in
to

 ic
e 

cr
ea

m
 im

pr
ov

ed
 d

ie
ta

ry
 v

al
ue

s 
re

ga
rd

-
in

g 
m

ac
ro

- a
nd

 m
ic

ro
nu

tr
ie

nt
s

Sa
kr

 e
t a

l., 
20

23

In
 v

itr
o 

bi
o-

ac
ce

ss
ib

ili
ty

 a
nd

 b
io

av
ai

la
bi

lit
y 

of
 ir

on
 fr

om
 fe

nu
gr

ee
k,

 b
ao

ba
b 

an
d 

m
or

-
in

ga
Th

ou
gh

 m
or

in
ga

 le
av

es
 e

xh
ib

ite
d 

iro
n 

bi
oa

cc
es

si
bi

lit
y 

(9
.8

8%
 ±

 0
.4

5 
an

d 
8.

44
 ±

 0
.0

1 
m

g/
10

0 
g)

, t
he

 h
ig

he
st

 p
er

ce
nt

ag
e 

bi
oa

va
ila

bi
lit

y 
w

as
 fr

om
 b

ao
ba

b 
fru

it 
pu

lp
 (9

9.
7%

 ±
 0

.1
3 

an
d 

1.
74

 ±
 0

.0
1 

m
g/

10
0 

g)
. B

ot
h 

fe
nu

gr
ee

k 
an

d 
m

or
in

ga
, 

ex
ce

pt
 fo

r b
ao

ba
b,

 s
ig

ni
fic

an
tly

 in
hi

bi
te

d 
iro

n 
up

ta
ke

Kh
oj

a 
et

 a
l., 

20
21

Pa
rt

ia
lly

 s
ub

st
itu

tio
n 

of
 W

he
at

 fl
ou

r w
ith

 b
ao

ba
b 

fru
it 

pu
lp

 to
 p

re
pa

re
 c

om
po

si
te

 
flo

ur
Th

e 
su

bs
tit

ut
io

n 
of

 b
ao

ba
b 

fru
it 

pu
lp

 in
cr

ea
se

d 
th

e 
le

ve
ls

 o
f m

ic
ro

el
em

en
ts

 li
ke

 z
in

c,
 

iro
n,

 a
nd

 c
op

pe
r. 

Li
ke

w
is

e,
 th

er
e 

w
as

 a
 fa

vo
ra

bl
e 

im
pr

ov
em

en
t i

n 
bi

ol
og

ic
al

 v
al

ue
, 

es
se

nt
ia

l a
m

in
o 

ac
id

 n
ee

d 
in

de
x,

 p
ro

te
in

 e
ffi

ci
en

cy
 ra

tio
, a

nd
 e

ss
en

tia
l a

m
in

o 
ac

id
 

in
de

x

Ba
ra

ka
t, 

20
21



Page 7 of 16Abdulwaliyu et al. Food Production, Processing and Nutrition            (2024) 6:98  

Oral administration of an aqueous extract of baobab fruit 
pulp has been shown to reduce oxidative stress and his-
topathological alterations in lead-intoxicated rats (Otong 
et al., 2022), as well as oxidative stress caused by Trypa-
nosoma brucei brucei (Ogunleye et  al., 2020). Trypano-
soma brucei infection can damage the host’s tissues and 
organs by disrupting membrane integrity and generating 
free radicals (Ogunleye et al., 2020). Figure 2 provides a 
graphic representation of some of the health benefits of 
baobab fruit pulp.

Anti‑diabetic activities of baobab fruit pulp
Diabetes is recognized as a serious global health concern. 
It is characterized by elevated blood sugar levels due to 
insufficient insulin production or insulin resistance. 
These metabolic errors increase the risk of developing 
diabetic complications if blood sugar levels remain high, 
making it crucial to have effective and safe treatment 
approaches to lower blood glucose levels.

A study conducted by Gwarzo and Bak (2013) exam-
ined the effects of methanol extract from baobab fruit 
pulp on blood sugar levels in albino rats with alloxan-
induced diabetes. The results demonstrated a significant 
reduction in blood sugar levels in rats that received the 
extract compared to those that did not, suggesting that 
the fruit pulp extract may be a promising hypoglycemic 
option. Another study by Braca et  al. (2018) found that 
baobab fruit extracts had higher α-glucosidase inhibition 
than acarbose, a medication used to treat type-2 diabe-
tes. This indicates that the fruit pulp could potentially be 
used as an alternative to treat diabetes. It is important 
to note that acarbose, like other medications, may have 
adverse effects, so maximizing the therapeutic benefits of 

the fruit pulp is crucial. Human research has shown that 
consuming baobab fruit pulp significantly lowers blood 
sugar levels in healthy individuals (Rita et al., 2022), fur-
ther supporting its potential use in diabetes treatment.

Evidence from experimental rats with streptozotocin-
induced diabetes showed that the butanolic extract of 
baobab fruit pulp significantly improved glucose and 
lipid metabolism, protecting the rats against diabetic 
alterations (Mohammed et al., 2021). Additionally, add-
ing baobab fruit pulp to bread reduced the amount of 
fast-digesting starch in white bread samples (Shelly 
et al., 2013). This could be beneficial for individuals with 
diabetes, as fast starch digestion may lead to a blood 
sugar surge (Zhu et  al., 2023). Natural carbohydrate 
digestion enzyme inhibitors have been explored as an 
alternative to commercially available anti-diabetic drugs 
(Kashtoh & Baek, 2023), which have shown unsatisfac-
tory medical outcomes (D’Souza et al., 2021). The fruit 
pulp could fill this research gap. It has been observed 
to inhibit pancreatic lipase, angiotensin converting 
enzyme (ACE), and alpha-amylase activity (Cicolari 
et  al., 2020). By implication, consumption of the fruit 
pulp may help regulate blood glucose levels by reducing 
the amount of glucose available from the metabolism of 
carbohydrates.

Furthermore, the influence of beverages made from 
baobab pulp on the postprandial blood sugar levels of 
15 healthy subjects has been studied (Ibrahima et  al., 
2021). The results showed that subjects who consumed 
beverages containing baobab fruit pulp without added 
sugar had a low glycemic index and glycemic load, sug-
gesting its potential expediency in the prevention and 
control of diabetes.

Table 3 Some active principles in fruit pulp of baobab

GAE Gallic Acid Equivalent, CE Catechin Equivalent

Active principles Composition Reference

Total phenolic (mg GAE/100 g) 1550 – 9966; 972 Ibraheem et al., 2020; Monteiro et al., 2022

Flavonoids 1.03 to 21.53 mg of catechin (CA/g); 
5.66 ± 0.18 µg EQ/mg of extract

Ibraheem et al., 2020; Ndiaye et al., 2021

Terpenoids; Glycosides; Saponins; Flavonoids; and Alkaloids 
(g/100 g)

1.12; 0.19; 1.79; 3.59; and 0.89 Kumar et al., 2022

Condensed Tannin contents (un-sieved; sieved (> 100 µm); 
sieved (100-50 µm); sieved (50 µm); mg CE/g

4.51 ± 0.30; 3.82 ± 0.02; 4.35 ± 0.07; 5.44 ± 0.10 Josiane et al., 2020

Chlorogenic acid; Epicatechin; Procyanidin  B2; and Rutin 
(µg/g) d.w

1.8 ± 0.09; 514 ± 1; 506.5 ± 5.7; and 80.3 ± 0.9 Chiacchio et al., 2022

Campesterol (g/100 g), Tocopherol (g/100 g), Stigmasterol 
(g/100 g), β-Sitosterol/gamma-Sitosterol (g/100 g)

3.74, 4.58, 5.56, 13.54/9.47 Fagbemi et al., 2022

Procyanidin trime; Quercetin; Gallic acid; and Caffeic acid 
(µg/g) d.w

60 ± 1.4; 39.5 ± 1.4; 33.9 ± 1.1, 25.9 ± 0.8 Chiacchio et al., 2022

1,2-Bis(trimethylsilyl)benzene; 2-Methyl-7-phenylindole; 
2-Ethylacridine; and 2,8-Dimethyl-2,3-dihydro-1,5-benzoxaz-
epine-4(5H)-thione

13.17; 11.75; 10.11; and 10.11% Wasihun et al., 2023
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Anti‑cancer activities of baobab fruit pulp
Plant-based nanoparticles are becoming increasingly 
popular for treating various illnesses, including cancer. 
Researchers have studied silver nanoparticles synthesized 
from baobab fruit pulp for their anti-cancer properties 
against colon cancer cell lines. According to Almukaynizi 
et al. (2022), the study confirmed that silver nanoparticles 
made from baobab fruit extract could be a viable option 
for anticancer applications. The urgent need for new 
anticancer drugs has led to a similarity-based study. The 
study examined whether the bioactives found in baobabs 
have anticancer potential using in silico docking and sim-
ilarity analysis. According to the study, bioactive chemi-
cals such as gallic acid, malic acid, ursolic acid, betulinic 
acid, friedelin, catechin, alpha-amyrin, lupeol, scopoletin, 
genkwanin, isofucosterol etc. found in baobab pulp have 
activity against the hepatoblastoma cell line (HepG2) and 
resemble anticancer agents (Sharma & Shukla, 2023). 
Conversely, various extracts of baobab fruit pulp and fib-
ers showed that only the fibers demonstrated anticancer 
activities against colorectal carcinoma (HCT116) and 
MCF-7 cells, while the ovarian cancer cells were unaf-
fected (El-Masry et al., 2021). This suggests that a com-
bination of baobab fruit pulp and its fiber constituents 
may provide a more potent medicinal solution for the 

prevention and treatment of cancer. Furthermore, addi-
tional research has been reported on the anticancer 
function of baobab fruit pulp (Elsaid, 2013; Kadam & 
Kondawa, 2019; Suliman & El-Hddad, 2023).

Anti‑hypertensive properties of baobab fruit pulp
Hypertension (HTN), defined as systolic blood pressure 
(SBP) greater than 140 mmHg or diastolic blood pressure 
(DBP) greater than 90 mmHg, is a significant and rapidly 
expanding global issue. Research has demonstrated that 
administering methanol extract from baobab fruit pulp to 
hypertensive albino rats in a dose-dependent manner can 
prevent blood pressure from rising above normal levels 
(Liman et al., 2021). Another study suggests that baobab 
fruit pulp may be effective in treating complex metabolic 
issues, such as hypertension, that are associated with 
high-fat diets (Abushal, 2021).

Baobab fruit pulp contains active metabolites that may 
contribute to its ability to prevent high blood pressure. 
One of these metabolites is potassium, a mineral known 
for its anti-hypertensive effects, which is abundant in the 
fruit. Increasing potassium intake has been observed to 
lower blood pressure and reduce the risk of stroke and 
coronary heart disease (Palmer & Clegg, 2020; Weaver, 
2013). Therefore, foods high in potassium are important 

Fig. 2 A schematic representation of some health benefits of the baobab fruit pulp
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for managing hypertension, as they help counteract 
the effects of salt. Baobab fruit, being a major source of 
potassium, may play a role in slowing the progression of 
hypertension and cardiovascular diseases. It is important 
to note that potassium is just one of many compounds 
found in baobab fruit pulp that may help reduce the risk 
of hypertension and related conditions. Furthermore, 
the use of baobab fruit pulp as an intervention against 
L-NG-Nitro arginine methyl ester (L-NAME)-induced 
hypertension has been shown to lower blood pressure in 
experimental rats (Richard et al., 2021).

Lipid‑lowering properties of baobab fruit pulp
Baobab fruit pulp supplementation on a high-fat diet 
(15  g egg yolk and 45  g beef burger) fed to albino rats 
showed a significant decrease in serum lipid profile 
(Elamin et  al., 2019). Bako et  al. (2014) also observed 
lower serum levels of triglycerides, cholesterol, and low-
density lipoprotein cholesterol in alloxan-induced dia-
betic rats given baobab fruit pulp. Similar findings have 
been revealed in human studies. The results of a cohort 
study with 70 participants (42 men and 28 women) who 
consumed baobab fruit pulp and another 70 participants 
(44 men and 26 women) who did not, showed that the 
baobab fruit users had significantly lower levels of low-
density lipoprotein cholesterol, triglycerides, and total 
cholesterol (Ahmed et  al., 2022). These findings suggest 
that consuming baobab fruit pulp may enhance cardio-
vascular health by reducing the risk of hyperlipidemia 
(Fig. 2).

Anti‑anemic properties of baobab fruit pulp
The impact of a baobab pulp drink on the iron status lev-
els of school children has been investigated. The study 
took place in the Nigerian state of Enugu and involved 
approximately 142 schoolchildren aged six to eight. The 
children were given about 250  mL of baobab fruit pulp 
drink (BFPD), which contained 60 mg of ascorbate. The 
results showed notable increases in the children’s mean 
hemoglobin levels (10.85 to 12.92 g/dl) and mean serum 
ferritin concentrations (11.25–19.52  μg/L) (Nnam et  al., 
2011).

A similar investigation was conducted in Kenya on 
school-age children aged six to 12 who were deemed 
healthy but had hemoglobin levels below 12.2  g/dL. 
When compared to the control groups, the children in 
the intervention group who consumed a drink containing 
baobab fruit pulp did not show any significant differences 
in their hemoglobin, ferritin, or soluble transferrin recep-
tor levels. However, the intervention groups did experi-
ence a slight increase in hemoglobin (2.2%), while the 
control groups saw a 2.7% decrease in hemoglobin levels 
(Evang et al., 2021).

Furthermore, research conducted in Kenya on two 
groups of 16 teenage anemic girls revealed that anemia 
was greatly improved by consuming green leafy vegeta-
bles high in iron, supplemented with baobab pulp, which 
is an excellent source of ascorbic acid (Riziki, 2020). This 
suggests that baobab fruit pulp, when combined with 
iron-rich foods, may help improve anemic status, espe-
cially in rural communities where baobab plants are 
available. This is particularly relevant for children, older 
adults, and women of childbearing age who are at risk of 
anemia due to poor diet, intestinal disorders, and other 
related health conditions.

Anti‑inflammatory activities of baobab fruit pulp
Inflammation is the immune system’s response to harm-
ful stimuli (Chen et  al., 2017). While an inflammatory 
response is a natural biological reaction that protects 
injured tissues, it can become harmful if left unchecked. 
The anti-inflammatory properties of various components 
of baobab have been studied in relation to carrageenan-
induced pedal edema in seven-day-old chicks. Baobab 
fruit pulp has shown anti-inflammatory qualities, provid-
ing scientific evidence for its use in treating inflamma-
tory diseases (Quartey et al., 2021). Some of the bioactive 
chemicals found in the fruit pulp may be responsible 
for its anti-inflammatory properties (Selvarani & James, 
2020). However, further research is needed to fully evalu-
ate this claim.

Antimicrobial properties of baobab fruit pulp
The baobab fruit pulp has been studied as a folk-
loric treatment for urinary tract infections (Fagbemi 
et  al., 2022). Its efficacy against Enterococcus faecalis 
ATCC29212 surpasses several medications in its anti-
bacterial action (El Yahyaoui et  al., 2023), and is more 
effective (at concentrations of 50 µg/mL and 25 µg/mL) 
against Escherichia coli, Pseudomonas aeruginosa, Kleb-
siella pneumoniae, Staphylococcus aureus, Fusarium 
oxysporium, Trichoderma harzianum, Aspergillus flavus, 
and Pyricularia oryzae (Ojo & Oniyi, 2022). Dabnoun 
et  al. (2022) also found that the methanol extract from 
the pulp was effective against Staphylococcus aureus, 
Escherichia coli, and Klebsiella pneumonia. Similarly, 
studies by Selvarani and James (2020) and Kumar et  al. 
(2016) have demonstrated the antimicrobial properties of 
baobab fruit pulp.

Consuming baobab fruit pulp may help lessen or over-
come drug resistance to disease-causing microbes, as 
many antibiotics have lost their efficacy against infectious 
diseases. However, Gahane and Kogje (2013) found little 
to no zone of inhibition of the methanol extract of bao-
bab fruit against Klebsiella pneumoniae, Proteus mirabi-
lis, Escherichia coli, Pseudomonas aeruginosa, Salmonella 
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typhi, Bacillus subtilis, Nocardia sp, and Staphylococcus 
aureus.

Antiulcer properties of baobab fruit pulp
Although baobab has long been used to treat ulcers, its 
effectiveness has not been extensively validated. How-
ever, a study by Malgave et al. (2019) has confirmed the 
antiulcer qualities of baobab fruit pulp and its ability to 
repair peptic ulcers. Peptic ulcer disease affects the stom-
ach and duodenum. It is characterized by acid-induced 
lesions that denude the mucosa and extend into the 
submucosa, or muscularis propria. Common symptoms 
include weight loss, nausea, vomiting, abdominal pain, 
and serious complications such as bleeding or perfora-
tion (Narayanan et al., 2018).

Fertility booster properties of baobab fruit pulp
One in six people worldwide suffers from infertility, 
which is the inability of a sexually active couple to con-
ceive after a year of continuous sexual activity without 
the use of birth control (Harris, 2023). Histological stud-
ies revealed that rats administered cotton seed extract 
without baobab fruit pulp had fewer spermatogonia 
and developing cells in their testes. On the other hand, 
the group that received cotton seed extract and fruit 
pulp treatments showed a notable increase in sperm 
count and motility (Babatunde et al., 2021). Therefore, it 
appears that the fruit pulp has fertility-promoting quali-
ties. This is likely attributed to the active components of 
the extract, such as triterpenoids, flavonoids, and vitamin 
C, which may help boost energy and stabilize the male 
reproductive system (Babatunde et al., 2021). Anoh et al. 
(2017) also confirmed that baobab fruit pulp improved 
the shape and quality of rabbits’ sperm. While further 
research is needed to confirm these findings, baobab 
fruit pulp may hold promise in combating the threat of 
infertility.

Bioprotective properties of baobab fruit pulp
Hepatoprotective effects of baobab fruit pulp
Protecting the integrity of the liver is crucial due to its 
various functions in the biological system (Sa’id et  al., 
2020). The hepatoprotective benefits of baobab fruit 
pulp in rats have been examined in relation to paracet-
amol-induced hepatotoxicity (Badr-Eldin et  al., 2017). 
The baobab fruit pulp showed a significant reduction 
in liver dysfunction. Hence, it could be considered a 
strong candidate for hepatic protection (Badr-Eldin et al., 
2017). Hanafy et al. (2016) have also made a similar dis-
covery, demonstrating that the methanol extract from 
baobab fruit pulp provides protection against paraceta-
mol-induced hepatotoxicity. In their study, the experi-
mental rats intoxicated with paracetamol had hepatocyte 

necrosis, characterized by the apoptosis of inflammatory 
cells and the loss of nuclei. However, treatment with bao-
bab fruit pulp significantly mitigated these histological 
alterations (Hanafy et al., 2016).

Administration of baobab fruit pulp has been shown 
to significantly reduce elevated levels of aspartate amino 
transferase (AST), alanine amino transferase (ALT), 
alkaline phosphatase (ALP), bilirubin, and improved 
histopathological liver sections in rats given carbon tet-
rachloride (CCl4) (Sa’id et  al., 2020). Furthermore, it 
has been documented that fermented goat milk (FGM) 
and aqueous extracts of baobab fruit and desert truffle 
(Terfezia claveryi) have a synergistic hepatoprotective 
effect against CCl4-induced hepatotoxicity in albino rats 
(Hamad et al., 2022).

Its flavonoid component has been shown to reduce 
hepato-renal damage caused by mercury chloride in 
experimental rats (Makena et  al., 2022). Similar obser-
vations against lead-acetate induced liver dysfunction 
have been reported (Makena et al., 2021). Another study 
confirmed that pre-treating rats with a baobab fruit pulp 
extract provides hepato-renal protection against liver 
toxicity caused by glyphosate, the most commonly used 
herbicide (Ini et al., 2022).

Cardio‑protective effects of baobab fruit pulp
Isoproterenol-induced oxidative stress has been stud-
ied using experimental rats. Increased levels of cardiac 
marker enzymes, such as lactate dehydrogenase (LDH), 
collagen, and galectin-3, were observed. The activities 
of glutathione peroxidase (GPX) and glutathione (GSH) 
in the heart tissue were also reduced. However, these 
changes returned to nearly normal when the experimen-
tal rats were fed with baobab fruit pulp (Ghoneim et al., 
2016). Their findings also reported largely normal heart 
structure and limited infiltration of inflammatory cells 
(Ghoneim et  al., 2016). It’s obvious that information on 
the role of baobab fruit pulp on cardiac performance is 
limited; therefore, more appraisals are needed.

Other health benefit of the baobab fruit pulp
The increasing presence of heavy metals in the food 
chain poses various risks to both human health and the 
environment. Growing children, in particular, are highly 
susceptible to the detrimental effects of heavy metals. 
Baobab fruit pulp, administered orally once a day for 
42  days, has been found to improve the rats’ memory 
index, regulate glutamate levels, and protect them from 
oxidative stress caused by lead-induced memory impair-
ment (Otong et al., 2022). Lead has the ability to bind to 
protein kinase C (PKC) and activate it. This alteration in 
PKC’s normal functions subsequently affects neurotrans-
mitters like glutamate (Otong et al., 2022).
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In a dose-dependent manner, the baobab fruit pulp has 
been shown to moderate castor oil-induced diarrhea in an 
experimental model (Abdelrahim et al., 2013). Diarrhea is 
responsible for over 90% of deaths in children under the 
age of five in low- and lower-middle-income countries 
(Demissie et  al., 2021; Ugboko et  al., 2020). Therefore, 
further evaluation of studies like this is necessary, and if 
confirmed in future research, particularly in humans, it 
could potentially save the lives of children in various parts 
of the world. The baobab fruit pulp has been substantiated 
to reduce the risk of metabolic syndrome, a risk factor for 
numerous metabolic diseases (Suliman et al., 2020).

Toxicity of baobab fruit pulp
The baobab fruit pulp is considered essentially harmless, 
with an oral lethal dose of over 5000 mg/kg body weight 
(Muhammad et  al.,  2016). In a sub-acute oral toxicity 
study, the baobab fruit pulp was administered at doses of 
250, 500, and 1000 mg/kg body weight for 28 days. The 
result of the toxicity study showed no lethal effects or 
signs of toxicity at the tested dose, indicating that lethal 
doses are greater than 2000 mg/kg.

In the sub-acute study, no significant differences were 
observed in body weight, organ weight, liver, and kid-
ney parameters among all treated groups compared to 
the control group (Adebisi et al., 2022). Additionally, the 
group that received 250  mg/kg/body weight showed a 
notable decrease in lymphocyte counts and an increase in 
white blood cell counts. These findings suggest that while 
short-term use of baobab fruit pulp methanol extract is 
generally safe, prolonged use may affect hematological 
parameters (Adebisi et al., 2022).

Future directions and research gaps
Significant research has been conducted on the nutri-
tional profiles of baobab fruit pulp, particularly its poten-
tial for fortification and how it can be fortified with other 
foods to enhance its value. However, there is limited 
information regarding the medicinal properties of the 
pulp, especially regarding how diets containing the pulp 
can impact the treatment, prevention, or cure of diseases. 
Despite numerous studies demonstrating the usefulness 
of baobab pulp, little is known about its utilization in 
commercial settings and for impoverished populations. 
The reason could be that the marketing of baobab pulp 
is limited to a few actors, possibly due to a lack of aware-
ness regarding the economic importance of the fruit 
pulp. People in the African region, where the plants are 
native, may not be aware of their economic values. This 
could explain why unharvested baobab fruits continue to 
be seen in farmlands and forests (Kaimba et al., 2021).

In contrast, developed countries have realized their 
economic value. For example, in 2020, the US accounted 

for over 27.1% of the global market size, and it is pro-
jected that by 2027, the global market for baobab fruit 
powder will reach an estimated USD 8.5 billion (Busi-
nessWire, 2020). Furthermore, there are only limited 
empirical studies regarding the socio-economic aspect of 
its production (Kaimba et al., 2021).

Additionally, there is little evidence available regarding 
the use of food fortified with baobab fruit pulp in studies 
focused on cardiovascular disease, cancer, and managing 
diabetes. Studies on the beneficial role of baobab pulp in 
improving fertility and treating ulcers, in any form, are 
also limited. It is worthy to note that baobab fruit pulp 
is becoming well-known as a novel food ingredient, 
approved by the European Commission (EC) and the US 
Food and Drug Administration (FDA) (Offiah & Falade, 
2023). This is due to the enormous nutrients it contains. 
While the nutritional characteristics of the baobab fruit 
pulp have been extensively studied, studies on the bioac-
tive principles of baobab fruit have not been significantly 
explored. Unveiling the specific secondary metabolites in 
the baobab fruit pulp could potentiate its application in 
specific disease management. Also, its application in the 
management or treatment of neglected tropical diseases 
is lacking.

Conclusion
Finding nutritious, healthy, and medicinal therapeutics 
has become increasingly challenging, especially for the 
impoverished in emerging nations. Fortunately, there 
are numerous plants that possess a variety of nutritional 
and therapeutic benefits, but they are simply not being 
utilized to their full potential. The baobab is one such 
plant that nature has bestowed upon mankind. Therefore, 
based on scientific research, this study provides a sum-
mary of the nutritional and physiological advantages of 
baobab fruit pulp. The baobab fruit pulp has the poten-
tial to address issues of hidden hunger and energy defi-
cits, as it is a rich source of micronutrients particularly 
vitamin C, and carbohydrates. Additionally, baobab fruit 
pulp may offer certain health benefits, including organ 
protection and a reduced risk of diabetes, hypertension, 
cancer, and infertility. To further support its role, further 
investigation into the health benefits of baobab fruit pulp 
is necessary.
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