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Abstract: Baobab fruit pulp is grossly underutilised and thus this research aims at increasing the utilization of the
fruit pulp which contains very high minerals and vitamins. The growing incidences of malnutrition especially in a
developing country like Nigeria are quite alarming. Researchers are now being directed to exploring new and non-
conventional sources of food such as baobab that is grown in the arid and semiarid regions of the world. All parts of
the baobab tree are absolutely useful and can either be use as food, beverages or ingredient, Baobab leaves can
provide about 13-15% protein 60-70% carbohydrate, 4-10% fat, 11% fibre, 16% Ash and the energy value varies
between 1180-1900 KJ/100 g on dry wet basis. The baobab fruit pulp is an excellent source of minerals and
vitamins. It contain about 240 mg/100 g of potassium, 295 mg/100 g of calcium and 190 mg/100 g of Magnesium.
Similarly, it contains, about 236 mg/100 g of Vitamin C and 80 mg/100 mL of Vitamin A. Due to the high protein
content, low fat content and high value of metabolize able energy baobab fruit pulp or leaves are excellent source of
food to be used to curb the ugly high trend of malnutrition in developing country like Nigeria.
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INTRODUCTION

There is increasing demand for protein, energy and
micronutrients to support the growing world
population. Researchers are now being directed to
exploring new and non-conventional sources of food
that grow in arid and semiarid regions of the world.
Baobab (Adansonia digitata) which belongs to the
family “Bombacaceae” is indigenous to arid regions
Magdi (2004). It is a massive, majestic tree up to 25 m
high and spends only (4) months of the year in leaf and
(8) months leafless. This is possible because some
photosynthesis takes place in the trunk and branches
during the eight months of leafless periods using water
stored in the trunk (Gebeuer et al., 2002). Baobab is of
multipurpose, for food, beverage and medicine. The
European Commission has recently authorized the
import of baobab fruit pulp as a novel food and the
leaves are consumed by most people in West African
region through the year (Buchmann et al., 2012). The
leaves can be used either fresh as a cooked vegetable or
dried and powdered as a functional ingredient
(thickener) of soup and sauces. Baobab leaves are

generally important both in terms of their nutrient
content and as a means of increasing per-capital
availability of food. According to Sidibe ef al. (1996) as
cited by Emmy et al (2010), baobab leaves contain
(expressed on dry weight basis), 13-15% protein, 60-
70% carbohydrate, 4-10% fat, 11% fibre, 16% ash and
the energy value varies between 1180-1900 KJ/100 g of
which 80% is metabolizable energy. The amino acid
content, same as contained in the ‘ideal’ protein are as
follows: Lysine (5.7%), Arginine (8.0%), Threonine
(3.9%), Valine (5.9%), Tryosine + Phenylalanine
(9.6%), Tryptpphan (1, 5%), Methionine + Cysteine (4,
8%). Baobab leaves are particularly rich in calcium
(307-2640 mg/100 g dw) (Chadare ef al., 2009). Recent
studies had shown that baobab leaves exhibit a marked
anti-oxidant activity both water soluble and fat soluble
preventing and combating the formation of free radicals
(Total phenols mg/g = 3.70; Total Flavonoids mg/g =
3.60) (BFCS, 2011) The fruit is a voluminous (35 cm
long and 17 cm in diameter), ovoid capsule with a hard
woody envelope containing the pulp and black seeds.
Once ripe, the fruit envelop becomes brittle and the
pulp has chalky consistency (Heuze et al., 2011). The
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baobab fruit pulp is excellent source of potassium (240
mg/100 g), calcium (295 mg/100 g) and magnesium
(190 mg/100 g) (Prentice et al., 1993). A research
carried out at Colorado State University showed that
potassium, calcium and magnesium are beneficial to
good health and lowering of blood pressure
(PRWEB.UK, 2012). As a beverage ingredient, the
University of Otago, New Zealand laboratory showed
that vitamin C can kill a range of cancer cells
(PRWEBL.UK, 2012). Baobab fruit pulp exhibits higher
antioxidant properties than the leaves (Chadare et al.,
2009) hence have the higher ability of combating the
formation of free radicals (BFCS, 2011). According to
Magdi (2004), baobab fruit pulp contains high amount
of carbohydrate (76.2%), low protein (8.2%), extremely
low fat (0.3%) and metabolizable energy of 320
Kcal/100 g. and crude fiber content of 5.4%. The
objectives of this study were to produce yoghurt-like
product from the blends of baobab fruit pulp and
powdered milk emulsion, to determine the blend ratio
that gives the best result, to determine the proximate
composition of the products, to determine the
physicochemical properties of the products, to
determine the microbial load of the products with the
aim of improving the quality and to evaluate the
micronutrient content of baobab (4Adansonia digitata)
leaves.

MATERIALS AND METHODS

Sample procurement and preparation: The baobab
(Adanisonia digitata) fruits, sugar (Dangote Nigeria
Plc), powder milk (Mikshi) were purchased from Ultra
Modern Market Yola, Adamawa State and starter
culture was obtained from Nagge Yoghurt Company
Jimeta Yola, Adamawa State. The baobab leaves were
obtained from Anguwan Hausawa New Karu Local
Govt. Area of Nasarawa State. The fruit pods were
opened by knocking them against hard materials to
open the shell. The fruit pulp was packaged and stored.
The leaves obtained were cleaned, washed thoroughly
and the water properly drained. The leaves were then
dried at 60°C for 90 min. The dried sample was then
milled into powder using grinding machine. The ground
powdered sample was kept in an air tight plastic
container from where it was drawn for analysis.

Preparation of yoghurt-like product using baobab
fruit pulps and powdered milk emulsion: Baobab
fruit pulp emulsion was prepared by the method
described by Robinson (1990) (Fig. 1). Thirty grams of
sucrose was added to 1 L of reconstituted powdered
milk emulsion and 50 g of sucrose was added to 1 L of
baobab fruit pulp solution and they were pasteurized
separately at 80-85°C for 15 min. Six samples of 100:0,
90:10, 80:20, 70:30, 60:40 and 0:100 (powdered milk
emulsion: baobab fruit pulp emulsion), were then
formulated and homogenized. The samples were
inoculated with pure culture of Lactobacillus
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i
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Fig. 1: Flow chart for the production of baobab fruit pulp
yoghurt like product (Robinson, 1990)

bulgaricus and Streptococcus thermophiles at the rate
of 3% by volume and incubated at room temperature
(27-30°C) for 15 h.

Proximate analysis of the yoghurt-like samples: The
moisture content was determined by method described
by AOAC (2005). The protein content was determined
by Kjeldahl method as described by AOAC (2005). The
crude fat was determined by method described by
Onwuka (2005). Ash content was determined by
A.O0.A.C. (2005) method. Carbohydrate content was
obtained by difference according to Ihekoronye and
Ngoddy (1985) method.

Determination of the physicochemical properties of
the yoghurt-like samples: The pH was determined by
the method described by Onwuka (2005). The viscosity
was determined by method described by AOAC (2005).
The vitamin C content was determined using the
titration method as described by Onwuka (2005) while
vitamin A content was  determined by
Spectrophotometric method as described by Ekong
(2005). Total solids (dry matter) were determined by
subtracting % moisture content from the mass (100) as
described by AOAC (2005). Titratable acidity was
determined by method described by Kirk and Sawyer
(1991).

Microbiological analyses of the yoghurt-like
samples: The microbial estimation was by pour plates
method described by Harrigan and Margaret (1976).
Serial dilution of the yoghurt sample was done up to
10~ dilutions followed by pour plates. After incubation,
the colonies in each plate were counted and the colony
counted was calculated by multiplying the average
number of colonies counted per countable plate by the
reciprocal of the dilution factor and reported as “colony
forming unit per gram” (cfu/g).
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Micronutrient composition of baobab leaves: The
mineral analysis was done using the Atomic Absorption
Spectrophotometer (Perkin Elner 2280, USA, 1976) as
described by AOAC (2005). The vitamin analysis was
done by high performance liquid chromatography,
(AOAC, 2005). The proximate composition of the
leaves was done according to AOAC (2005) methods.

Sensory evaluation of the yoghurt-like products: A
fifteen semi-trained member panelist were used to
evaluate the products on a 5-point hedonic scale for
appearance, flavor, taste, texture and overall
acceptability.

Statistical analysis: The data obtained from the
sensory analysis were subjected to Analysis of Variance
(ANOVA) as described by Ihekoronye and Ngoddy
(1985). The means were separated using Turkeys test.

RESULTS AND DISCUSSION

Table 1 showed the proximate composition of the
yoghurt-like product. Moisture content of the yoghurt-
like samples ranged between 83.73-90.76% depending
on the proportion of milk emulsion to baobab fruit pulp
solution and most of them fell within the range of most
commercial yoghurt (80-85%). The protein content was
between the ranges of 1.96-3.27%. The protein content
decreased as the proportion of the baobab fruit pulp
increased in the product, with the highest of 3.27% in
the 100% milk yoghurt to 1.96% in the 100% baobab
fruit pulp yoghurt. The fat content ranged between
0.65-3.05% which fell within the standard for low fat
yoghurt (<3.5%). The product with 100% baobab fruit
pulp had the lowest fat content (0.65%). The
carbohydrate content of the samples was low, between
5.25-10.01%, probably due to the fact that the

carbohydrate moiety was fermented by the lactic acid
bacteria. The ash content ranged from 0.86 to 1.38%.
The ash content increased as the proportion of baobab
fruit pulp was increased in the product. This could be
due to the fact that baobab fruit pulp has high ash
content (Conceptual, 2008). The high ash value in the
produced samples agreed with the ash content (0.89-
1.13%) of non-fat skimmed yoghurt (Mistry and
Hassan, 1992).

Table 2 showed the physiochemical properties of
the yoghurt-like product.

The pH values were between 3.41-3.82 which is
slightly below the recommended range of 3.9-4.5 for
yoghurt. The yoghurt with 100% milk has the highest
pH of 3.82 and the one with 100% baobab fruit pulp has
the lowest pH of 3.41. The low pH of the 100% baobab
fruit pulp product may be due to the presence of some
organic acids in the fruit pulp such as tartaric, succinic,
citric and malic acids. The Titratable acidity ranged
from 0.71-1.11% which agreed with 0.6% minimum
according to Mistry and Hassan (1992). The vitamin C
content was between 104-236 mg/100 mL. The vitamin
C content increased with increase in the proportion of
the baobab fruit pulp. This could be due to the fact that
the raw baobab fruit pulp is particularly rich in vitamin
C (Chadare et al., 2009). The vitamin A content ranged
from 18-80 mg/100 mL, with the highest in the 100%
baobab fruit pulp yoghurt. The total solids ranged
between 9.24-16.27% as compared to 13.88% as
reported by Mistry and Hassan (1992). The lowest total
solid of 9.24 was recorded in the 100% baobab fruit
pulp product. The samples of the various blends were
fluid/free-flowing having a viscosity range of 80-170
centipoises which compared favorably with that
reported by Mistry and Hassan (1992). Thus followed
the rheological behavior of Newtonian fluids. The
highest viscosity of 170 cp was recorded in the product
with 100% milk and the lowest viscosity of 80 cp was
recorded in the product with 100% baobab fruit pulp.

Table 1: Proximate composition of the yoghurt-like products produced from baobab fruit pulp emulsion and powdered milk

(%)

Samples

PME:BPS Moisture Protein Fat Ash Carbohydrate
100:0 83.73 3.27 3.05 0.86 9.09

90:10 83.42 3.14 2.50 0.93 10.01

80:20 85.00 3.07 2.15 0.95 8.83

70:30 85.20 3.00 1.85 1.10 8.75

60:40 86.33 2.81 1.45 1.23 8.18

0:100 90.76 1.96 0.65 1.38 5.25

PME: Powdered milk emulsion; BPS: Baobab fruit pulp solution

Table 2: Physicochemical properties of the yoghurt-like products produced from baobab fruit pulp emulsion and powdered milk

Parameters
Samples
PME:BPS pH % lactic acids Vit. Cmg/100 mL  Vit. Amg/100 mL  Total solid % Viscosity (cp)
100:0 3.82 1.11 104.0 18.0 16.27 170.0
90:10 3.81 0.99 126.0 21.0 16.58 150.0
70:30 3.76 0.83 170.0 55.0 14.80 140.0
60:20 3.70 0.77 186.0 55.0 13.67 90.0
0:100 3.41 0.71 236.0 80.0 9.24 80.0

PME: Powdered milk emulsion; BPS: Baobab fruit pulp solution
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Table 3: Sensory scores of the various yoghurt-like product from baobab fruit pulp emulsion and powdered milk

Parameters

Sample code

PME:BPS Appearance Flavor Texture Taste Overall-acceptability
100:0 1.67° 2.30° 2.40° 2.00° 1.53°

90:10 1.93° 2.40° 2.50° 1.93° 2.07°

80:20 2.00° 2.60° 2.60° 1.67° 2.20°

70:30 2.00° 2.70° 2.80° 1.87° 2.33°

60:40 2.20° 3.10° 2.90° 2.53% 2.67°

0:100 3.93° 3.60° 3.40° 413 4.60°

PME: Powdered milk emulsions; BPS: Baobab fruit pulp emulsion; Value in the same column with different superscript are significantly

different at (p<0.05)

Sensory properties of the yoghurt-like product:
Result as presented in Table 3 showed that there is no
significant difference p<0.05 between the various
blends but there is a significant difference at p>0.05
between the 100% (central) baobab fruit pulp emulsion
yoghurt.

Micronutrient content of baobab leaves: The Zinc
content of the baobab leaves ranged from 0.90-0.11
mg/100 g, iron content ranged from 1.76-1.80 mg/100 g
and copper content ranged from 0, 26-0.30 mg/100 g
Calcium content ranged between 4.10-4.30 mg/100 g,
magnesium from 1.24-1.32 mg/100 g, manganese from
0.54-0.58 mg/100 g, phosphorus from 1.70-1.90
mg/100 g, respectively. This result agrees slightly with
the findings of Sidibe et al. (1996). The difference in
result may be due to soil topography, species of the
baobab tree, maturity stage and climatic conditions.

The vitamin content analysis showed that the B-
carotene ranged between 2.12-2.19 mg/100 g and
vitamin C (Ascorbic acid) ranged between 21.00-25.00
mg/100 g. The high content of vitamin A precursor i.e.,
B-carotene indicates that baobab leaves are very good
for the young and elderly, for good vision (Sidibe ef al.,
1996). Vitamin A has been implicated to support
spermatogenesis in the male and prevent foetal re-
absorption in the female.

Proximate composition of baobab leaves: The
proximate value of baobab leaves on dry wet basis
shows that the protein content ranged between 13.9-
14.3%, crude fiber ranged between 5.9-6.3%,
carbohydrate content ranged between 64.5-62.9%, ash
content ranged between 4.9-5.3% and fat content
between 10.8-11.2%. The high protein content of
baobab leaves indicates that it is an excellent vegetable
to reckon with. This result agrees closely with Sidibe
et al. (1996).

CONCLUSION

Sensory scores results showed that 100% Baobab
fruit pulp yoghurt was generally more acceptable when
compared to the powdered milk yoghurt. Similarly, the
yoghurt produced from baobab fruit pulp had a higher
vitamin A and C values when compared to the
powdered milk yoghurt. This implies that Baobab fruit
pulp yoghurt if promoted and commercialised will help

reduce the incidence of cholesterol in animal milk
based yoghurt and also reduces micronutrient
deficiency.
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