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Abstract:  Baobab (Adansonia digitata L.) is an underutilized tropical fruit tree of family Bombacaceae which is mostly 
found in Northern Nigeria. Proximate and amino acid compositions of pulp and seed of Adansonia digitata L. 
were investigated using standard analytical techniques. The respective proximate composition values (%) for 
the pulp and seed samples were: moisture (10.90 and 3.50), ash (4.20 and 2.80), crude fat (0.40 and 13.10), 
crude protein (3.20 and 19.20), crude fibre (5.80 and 15.30), and carbohydrate (72.50 and 46.10). The 
calculated fatty acids and metabolizable energy for the pulp and seed samples were 0.32 and 10.48%; 1352.70 
and 1594.80 kJ/100g, respectively. The values of metabolizable energy in this study showed that both samples 
have energy concentrations comparable to some legumes. The amino acid profile revealed that pulp and seed 
samples of Adansonia digitata L. contained nutritionally useful quantities of most of the essential amino acids. 
The total amino acids (TAA), total essential amino acids (TEAA) (with His), total sulphur amino acids 
(TSAA), and essential aromatic amino acids (EArAA) for the pulp and seed samples were 98.24 and 106.64; 
40.31 and 45.34; 2.52 and 3.93; 8.91 and 9.71, respectively. However, essential amino acid supplementation 
may be required in a dietary formula based on Adansonia digitata L. (pulp and seed), when comparing the 
EAAs in this report with the recommended FAO/WHO provisional pattern. The limiting EAAs in the pulp and 
seed of Adansonia digitata L. is Threonine. 
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Introduction 
In developing countries like Nigeria, the need for 
sustainable development and economic recovery is crucial 
particularly in the area of access to quality proteinous food 
and food security. Conversely, the commonly relied source 
of quality protein which is animal protein is grossly 
expensive and scarce (Adebowale & Adebowale, 2007). In 
view of the above, researchers have directed their efforts at 
exploring new and nonconventional sources of food that 
grow in the arid and semiarid land regions. Baobab trees 
are indigenous to these regions.Baobab (Adansonia 
digitata), locally called kuka (Hausa) andluru (Yoruba), 
which is another non-conventionalfeedstuff that is readily 
available and under-utilized butholds much agronomic 
potentials.It is a tropical fruit tree of family Bombacaceae 
which is mostly found in Northern Nigeria.The plant is of 
multipurpose, for food, beverage and medicine. 
Every part of theplant (Adansonia digitata L.) is reported 
to be useful (Igboeli et al., 1997; Gebauer et al., 2002). 
The leaves, for instance, are usedin the preparation of 
soup. Seeds are used as athickening agent in soups, but 
they can be fermented as a flavouring agent, or roasted and 
eaten assnacks (Addy & Eteshola, 1984). The pulp is 
eithersucked or made into a drink while the bark is used 
inmaking ropes (Igboeli et al., 1997). The different parts 
ofthe plant provide food, shelter, clothing and medicine 
aswell as material for hunting and fishing (Venter 
&Venter, 1996; Sidibe & Williams, 2002). Baobab 
treeprovides income and employment to rural and 
urbanhouseholds. 
As a result of its high natural vitamin C content, baobab 
fruit pulp has a well-documented antioxidant capability 
(Vertuani et al., 2002; Besco et al., 2007; Lamien-Meda et 
al., 2008; Blomhoff et al., 2010; Brady, 2011). 
Antioxidants could help prevent oxidative stress related 
diseases such as cancer, aging, inflammation and 
cardiovascular diseases as they may eliminate free radicals 
which contribute to these chronic diseases (Kaur & 

Kapoor, 2001; Blomhoff et al., 2010). The high vitamin C 
and antioxidant content of thefruit pulp may have a role to 
play in the extension ofshelf-life for foods and beverages, 
as well as cosmetics (Sidibe & Williams, 2002; Gruenwald 
& Galizia, 2005). 
Most of the previous studies on the baobab fruit have 
focusedon the seed oil. Therefore, the purpose of this study 
isto determine the proximate and amino acidcomposition 
as well as to evaluatethe metabolizable energy, isoelectric 
point, predicted protein efficiency ratio and amino acid 
scores of baobab fruit pulp and seed grown in North 
Central Nigeria. 
 
Materials and Methods 
Collection and preparation of samples 
The Baobab (Adansonia digitata L.)fruits were purchased 
from a local market in Gora village, Karu Local 
Government,Nasarawa State, Nigeria. The pulp was 
manually separated from the seeds using a knife. The 
seeds were ground in a hammer mill to pass through a 40 
mesh screen, then placed in an airtight plastic jar and 
stored for further analysis. 
 
Proximate analysis 
The ash, moisture, crude fat, crude protein (N x 6.25), 
crude fibre and carbohydrate (by difference) 
weredetermined in accordance with the methods of AOAC 
(1995). All proximate analyses of the sample flour 
werecarried out in triplicate and reported in percentage. 
All chemicals were of Analar grade. 
 
Amino acid analysis 
The amino acid analysis was by Ion Exchange 
Chromatography (IEC) (FAO/WHO, 1991) using the 
TechnicoSequential Multisample (TSM) Amino Acid 
Analyzer (Technicon Instruments Corporation, New 
York). Theperiod of analysis was 76 min for each sample. 
The gas flow rate was 0.50 mLmin–1 at 60oC with 
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reproducibilityconsistent within ±3%. The net height of 
each peak produced by the chart recorder of the TSM 
(eachrepresenting an amino acid) was measured and 
calculated. Amino acid values reported were the averages 
of twodeterminations. Nor–leucine was the internal 
standard. Tryptophan was determined after alkali (NaOH) 
hydrolysis by the colorimetric method (Freidman & 
Finely, 1971). 
 
Determination of isoelectric point (pI), quality of dietary 
protein and predicted protein efficiencyratio (P–PER) 
The predicted isoelectric point was evaluated according to 
Olaofe & Akintayo (2000): 
 ��� = ∑ ���	�
��

�� … … … … (1)  
Where: 
pIm = the isoelectric point of the mixture of amino acids; 
pIi = the isoelectric point of the ith amino acids in the 
mixture; 
Xi = the mass or mole fraction of the amino acids in the 
mixture. 
 
The quality of dietary protein was measured by finding the 
ratio of available amino acids in the sample 
proteincompared with the needs expressed as a ratio. 
Amino acid score (AAS) was then estimated by applying 
theFAO/WHO (1991) formula: 
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The predicted protein efficiency ratio (P–PER) of the seed 
sample was calculated from their amino acidcomposition 
based on the equation developed by Alsmeyer et al. (1974) 
as stated thus;  
P–PER = –0.468 + 0.454(Leu) – 0.105(Tyr) …….. (3) 
 
Statistical analysis of the samples 
The fatty acid values were obtained by multiplying crude 
fat value of each sample with a factor of 0.8 (i.e. crudefat x 
0.8 = corresponding to fatty acids value (Paul & 
Southgate, 1978). The energy values were calculated 
byadding up the carbohydrate x 17kJ, crude protein x 17kJ 
and crude fat x 37kJ for each of the samples 
(Kilgore,1987). Errors of three determinations were 
computed as standard deviation (SD) for the proximate 
composition.The grand mean, SD and coefficient variation 
(CV%) were also determined. 
 
Results and Discussion 
The proximate compositions of the pulp and seed 
ofAdansonia digitataare presented in Table 1. The pulp 
and seed samples have 10.90% and 3.50% moisture, 
4.20% and 2.80% ash, 0.40% and 13.10% crude fat, 3.20% 
and 19.20% crude protein, 5.80% and 15.30% crude fibre, 
and 75.50% and 46.10% carbohydrate respectively. The 
calculated fatty acids and metabolizable energy were 0.32 
and 10.48%; 1352.70 and 1594.80 kJ/100g, respectively. 
The moisture contents of pulp and seed of Adansonia 
digitata (Table 1) were all within the recommended 
dietary allowance (RDA) (3 – 10) (NRC, 1989). These 
contents are lower than that of pawpaw (88.89%) (Ugbogu 
& Ogodo, 2015), apple (78.24%) (Fasoyiro et al., 2005), 
cucumber (41.97%) and soursop (10.97%) (Apiamu et al., 
2015) but higher when compared to the seed of 
Maesobotry barteri fruit (3.85%) (Ogbuagu & Agu, 2008), 
some legumes; kersting’s groundnut (1.7 ± 0.12%) and 
cranberry bean (1.7 ± 0.51%) (Aremu et al., 2006a).  High 

moisture content in food is important to act as a solvent to 
aid in all biochemical reactions and physiological activities 
during digestion. However, foods with high moisture 
contents are prone to easy microbial spoilage and 
subsequent short shelf life (Uriah & Izuagbe, 1990; 
Adeyeye & Ayejugo, 1994). Moderate moisture content of 
< 12% is preferred for shelf stability of food on long 
storage (Ijeomah et al., 2012). Ash content is a measure of 
mineral content of food. The results indicate that there are 
more minerals in the pulp (4.20%) than the seed (2.80%), 
the values of ash content are comparable to those reported 
for some leafy vegetable such as Solanium nodiflorum 
(ogumo) (2.67%) (Adeleke & Abiodun, 2010). Both the 
samples had ash content lower than the lowest RDA value 
of 6%.  
Crude protein value of the seed (19.20%) is more than 
what was reported for some other leafy vegetable such as 
Momordica balsamina (11.29%), and Lesianthera 
africiana leaves (13.10 – 14.90%) (Asaolu et al., 2012) 
and M. barteri (11.40 – 13.30%) (Ogbuagu & Agu, 2008). 
Plant foods that provide more than 12% of their calorific 
value from protein have been shown to be good sources of 
protein (Ali, 2009). This shows that Adansonia digitata 
(seed) is a good source of protein. This can also be 
confirm since the protein content of the seed obtained is 
comparable to those of protein – rich foods such as 
cowpea (24.13%) (Arewande & Borokini, 2010), pigeon 
pea (21.53%) (Oboh et al., 2010), bambara groundnut 
(24.44%) (Agunbiade et al., 2011), and kersting’s 
groundnut (12.90%) (Aremu et al., 2006a).  
Crude fat content of pulp and seed were 0.40 and 13.10%, 
respectively. The fat content of the seed sample obtained 
in this report is fairly high when compared with values 
reported in some other leafy vegetable such as bitter leaf 
(9.05%), Indian spinach (11.04%), bush – buck (3.51%) 
and scent leaf (4.02%) (Asaolu et al., 2012) and M. barteri 
(7.06%) (Ogbuagu & Agu, 2008). Crude fibre is a 
significant component in the body. It increases stool bulk 
and decreases the time that waste materials spend in the 
gastrointestinal tracks (Aremu et al., 2015b). Crude fibre 
in the diet consists mostly of the plant polysaccharides that 
cannot be digested by human dietary enzymes such as 
cellulose, hemicelluloses and some materials that make up 
the cell wall (Southland, 1975). The fibre content values 
obtained in the pulp (5.80%) and seed (15.30%) samples 
of A. digitata exceed that of T. triangulare (2.40%), T. 
occidentalis (1.7%) and C. argentea (1.8%) (Akachukwu 
& Fawusi, 1995). Therefore, the consumption of A. 
digitata may be advantageous since high fibre content of 
foods help in digestion, prevention of colon cancer and in 
the treatment of diseases such as obesity, diabetes and 
gastrointestinal disorders (Saldanha, 1995; UICC/WHO, 
2005).  
The carbohydrate values revealed in Table 1 are high 
compared to the carbohydrate level of 8.0% in T. 
occidentalis (FAO, 1986). High fatty acid value in oil 
indicate that the oil may not be suitable for use in  cooking 
(edibility), but could be useful for industrial purposes 
(Akintayo, 2004; Aremu et al., 2006b), therefore oil 
obtained from baobab (A. digitata) fruit will be suitable for 
use in cooking because of it low acid value. The high 
metabolizable energy values obtained showed that the 
samples had energy concentration that compare fairly with 
those reported for some legumes such as bambara 
groundnut (1691.3 kJ/100g), kersting’s groundnut (1692.9 
kJ/100g) cranberry beans (1651.7 kJ/100g ) (Aremu et al., 
2006a), red kidney bean (1678.4 kJ/100g) (Audu and 
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Aremu, 2011). The coefficient of variation (CV %) levels 
range from 8.21 in calculated metabolizable energy to 
94.07 in crude fat.  
 
Table 1: Proximate composition (%)a Adansonia 
digitata 
Parameter Pulp Seed Mean SD CV% 

Moisture 10.90 ± 0.20 3.50 ± 0.10 
7.20 3.70 51.39 

Ash 4.20 ± 0.20 2.80 ± 0.20 3.50 0.70 20.00 

Crude fat 0.40 ± 0.10 13.10 ± 0.30 
6.75 6.35 94.07 

Crude protein 3.20 ± 0.30 19.20 ± 0.30 
11.20 8.00 71.43 

Crude fibre 5.80 ± 0.10 15.30 ± 0.50 
10.55 4.75 45.02 

Carbohydrateb 75.50 ± 0.30 46.10 ± 0.20 60.80 14.70 24.18 

Fatty acidc 0.32 ± 0.08 10.48 ± 0.24 
5.40 5.08 94.07 

Energyd 1352.70 ± 2.10 
1594.80 ± 

3.50 
1473.75 121.05 8.21 

aMean values ± standard deviations of triplicate determinations; 
bCarbohydrate percent calculated as the (100 – total of other components); 
cCalculated fatty acid (0.8 x crude fat); dCalculated metabolizable energy 
(kJ/100g) (protein x 17 + fat x 37 + carbohydrate x 17) 

 
Table 2 shows the amino acid profile of the pulp and seed 
of Adansonia digitata. Eighteen amino acids were 
detected. The Adansonia digitata was a source of ten 
essential amino acids. Arginine and glutamic acid were the 
most abundantessential and non-essential amino acidswith 
values 6.30 and 12.23 g/100g crude protein (cp) (pulp) and 
8.45 and 12.89 g/100g cp (seed) respectively. The 
sulphurcontaining amino acids, methionine and cystine 
were 1.21 and 1.31 g/100g cp (pulp), and 1.83 and 2.10 
g/100g cp (seed), respectively. Table 3 depicts the 
essential, non-essential, acidic, neutral and sulphur 
containing amino acids. Total amino acids (TAA), total 
essential amino acids (TEAA) with His, total sulphur 
amino acid (TSAA), and essential aromatic amino acid 
(EArAA) of pulp and seed samples were 98.24 and 
106.64; 40.31 and 45.34; 2.52 and 3.93; and 8.91 and 9.71, 
respectively.  
 
Table 2: Amino acid composition of Adansonia digitata 
(g/100g crude protein) 

Amino acid Pulp Seed Mean SD CV% 
Lysine (Lys)h 4.95 4.67 4.81 0.14 2.91 
Histidine (His)h 2.14 2.72 2.43 0.29 11.93 
Arginine (Arg)h 6.30 8.45 7.38 1.08 14.63 
Aspartic (Asp) 9.21 11.36 10.29 1.08 10.50 
Threonine (Thr)h 2.32 2.03 2.18 0.15 6.88 
Serine (Ser) 7.01 6.91 6.96 0.05 0.72 
Glutamic acid (Glu) 12.23 12.89 12.56 0.35 2.79 
Proline (Pro) 7.94 6.83 7.39 0.56 7.58 
Glycine (Gly) 6.39 6.41 6.40 0.01 0.00 
Alanine (Ala) 5.06 5.79 5.43 0.37 6.81 
Cystine (Cys) 1.31 2.10 1.71 0.40 23.39 
Valine (Val)h 5.31 6.16 5.74 0.43 7.49 
Methionine (Met)h 1.21 1.83 1.52 0.31 20.39 
Isoleucine (Ile)h 3.68 3.42 3.55 0.13 3.66 
Leucine (Leu)h 5.49 6.35 5.92 0.43 7.26 
Tyrosine (Tyr) 8.78 9.01 8.90 0.12 1.35 
Tryptophan (Trp)h 3.28 3.18 3.23 0.05 1.55 
Phenylalanine (Phe)h 5.63 6.53 6.08 0.45 0.07 
Isoelectric point (pI) 5.18 5.63 5.41 0.23 4.25 
P–PER 1.10 1.47 1.29 0.19 14.73 
Leu/Ile 1.49 1.86 1.68 0.19 11.31 
hEssential amino acid; P–PER = Predicted protein 
efficiency ratio 
 
 

The results of amino acid composition of pulp and seed 
samples of A. digitata are shown in Table 2. Glutamic acid 
(Glu) was the most highly concentrated (12.23 – 12.89 
g/100g crude protein, cp) non – essential amino acid in the 
samples followed by aspartic (9.21 – 11.36 g/100g crude 
protein, cp). However, the value of Glu obtained in this 
report is comparable to that obtained from the protein 
concentrate of some Nigerian plant foods; Luffa 
cylindrical kernet (13.0 g/100g cp) (Olaofe et al., 2008), 
Prosopic Africana flour (13.3 g/100g cp) (Aremu et al., 
2007a), Anarcadium occidentale protein (13.6 g/100g cp) 
(Aremu et al., 2007b), soybean (16.25 g/100g cp) 
(Odumodu, 2010) and Cyperus esculentus (19.7 g/100g 
cp) (Aremu et al., 2015a). But the values are higher than 
the reported Glu content of some Nigerian legumes; liman 
bean (7.45 g/100g cp), pigeon pea (8.40 g/100g cp) and 
African yam bean (7.45 g/100g cp) reported by Oshodi et 
al. (1998), H. barteri leaves (9.52 g/100g cp) and H. 
cannabinus (11.11 g/100g cp) reported by Kabmarawa et 
al. (2009) and H. barteri pulp (7.73 g/100g cp) and seed 
(9.85 g/100g cp) (Aremu et al., 2015b). It is observed that 
glutamic and aspartic acids (together make up 21.44 and 
24.25 g/100g cp) are the most abundant amino acids in the 
pulp and seed samples respectively. Some workers (Kuri et 
al., 1991; Olaofe et al., 1994; Oshodi et al., 1998; 
Adeyeye, 2004; Aremu et al., 2006c, 2006d; Kubmarawa 
et al., 2009; Odumodu, 2010; Aremu et al., 2015a, b) had 
similar observation. Arginine constituted the highest single 
essential amino acid (EAA) in both the pulp and seed 
samples (6.30 – 8.45 g/100g cp). Arg is an essential amino 
acid for children growth (Aremu et al., 2006e).  
The least amino acid was methionine (1.21 and 1.83 
g/100g cp) in pulp and seed respectively. The calculated 
isoelectric point (pI) were 5.18 (pulp) and 5.63 (seed) 
samples. This is useful in predicting the pI for protein in 
order to enhance the quick precipitation of protein isolate 
from biological samples (Olaofe & Akintayo, 2000). The 
predicted protein efficiency ratio (P – PER) is one of the 
quality parameters used for protein evaluation 
(FAO/WHO, 1991). The P – PER in this report for seed 
sample (1.47) is higher than the reported P – PER values 
of Lathynis sativus L. (1.03) (Salunkhe & Kadam, 1989), 
but lower than those reported by Audu & Aremu (2011) 
(2.5), Aremu et al. (2007a) (2.3), Aremu et al. (2015a) 
(2.77) and Aremu et al. (2015b) (1.95) for red kidney 
bean, Prosopis Africans, tiger nut and H. barteri seed 
respectively. Chemical, biochemical and pathological 
observations in experiments conducted in human and 
laboratory animals showed that high leucine in the diet 
impairs the metabolism of tryptophan and niacin, and it is 
responsible for niacin deficiency in sorghum eaters 
(Ghafoorunisa & Narasinga, 1973). High leucine is also a 
factor contributing to the pellagragenic properties of maize 
(Belvady & Gopalem, 1969). These studies suggest that 
the leucine/isoleucine balance is more important than 
dietary excess of leucine alone. The Leu/Ile ratios in the 
samples (1.49 – 1.86) were low.  
The nutritive value of a protein depends primarily on the 
capacity to satisfy the needs for nitrogen and essential 
amino acids (Pellet & Young, 1980). Table 3 depicts the 
essential, non – essential, acidic, neutral and sulphur 
containing amino acids. The total essential amino acids 
(TEAA) with His of pulp (40.31 g/100g cp) and seed 
(45.34 g/100g cp) represent 41.03 and 42.53% 
respectively. Histidine is important for the synthesis of red 
and white blood cells. It is a precursor for histamine which 
is good for sexual arousal and improved blood flow (Khan 
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& Bassey, 2015, Omoyeniet al., 2015). High dosage of 
histidine however increases stress and anxiety (Cox & 
Nelson, 2011). The TEAA contents with His (%) in this 
report are well above the 39% considered to be adequate 
for ideal protein food for infants, 26% for children and 
11% for adults (FAO/WHO/UNU, 1985). 
The concentrations of total sulphur amino acids (TSAA) 
which range from 2.52 – 3.93 g/100g cp are lower than the 
5.8 g/100g cp recommended for infants 
(FAO/WHO/UNU, 1985). The % Cystine in TSAA ranged 
from (51.98 - 53.44), this is in agreement to the reported 
value for Parkia biglobossa seeds (44.4%) (Adeyeye, 
2006). It has also been reported that most animal proteins 
are low in cystein and hence% Cystine in TSAA ratios, for 
instance, 21.0%, 38.8% and 35.5% were reported for 
Limicolaria sp, A.archantina and A.marginata respectively 
(Adeyeye & Afolabi, 2004). Cysteine has a positive effect 
on mineral absorption, especially Zinc (Mendoza, 2002). 
The values of essential aromatic acids (EArAA) (8.92 – 
9.71 g/100g cp) are within the ideal range suggested for 
infant protein (6.8 – 11.8 g/100g cp) (FAO/WHO/UNU, 
1985). The total acidic amino acid (TAAA) is found to be 
greater than the total basic amino acid (TBAA) in both the 
pulp and seed samples, indicating that A. digitata protein is 
probably acidic in nature (Aremu et al., 2012). The 
percentage ratios of TEAA with His to TAA (total amino 
acids) in the samples were 41.03 and 42.52% for the pulp 
and seed samples respectively. These are lower than the 
reported values of egg (50%) (FAO/WHO, 1991), scarlet 
runner bean (48.31%) (Aremu et al., 2006d), Anarcadium 
occidentale (47.19%) (Aremu et al., 2007b), Vigna 
subterranean L. verdc concentrate (49.7%) (Aremu et 
al.,2008), some selected spices (47.30 – 49.95%) (Aremu 
et al., 2011), tiger nut (48.31%) (Aremu et al., 2015a) and 
H. barteri (51.10%) (Aremu et al., 2015b). 
 
Table 3: Concentrations of essential, non–essential, 
acid, neutral, sulphur, aromatic, etc. (g/100g crude 
protein) of Adansonia digitata 

Amino acid description Pulp Seed 
Total amino acid (TAA) 98.24 106.64 
Total non–essential amino acid (TNAA) 57.93 61.30 
  % TNAA 64.01 57.48 
Total essential amino acid (TEAA) 
With histidine 40.31 45.34 
Without histidine 38.17 42.62 
 % TEAA 
With histidine 41.03 42.52 
Without histidine 38.85 36.43 
Essential alphatic amino acid (EAAA) 16.80 17.96 
Essential aromatic amino acid (EArAA) 8.91 9.71 
Total neutral amino acid (TNAA) 63.41 66.55 
 % TNAA 64.55 62.41 
Total acidic amino acid (TAAA) 21.44 24.25 
 % TAAA 21.82 22.74 
Total basic amino acid (TBAA) 13.39 15.84 
 % TBAA 13.63 14.85 
Total sulphur amino acid (TSAA) 2.52 3.93 
 % cystine in TSAA 51.98 53.44 
 
 
 
 
 
 
 
 
 
 

Table 4: Amino acid scores of Adansonia digitata based 
on FAO/WHO standards 

EAA 
PAAESP  

g/100g 
protein 

Pulp Seed 

EAAC AAS EAAC AAS 

Ile 4.0 3.68 0.92 3.42 0.86 
Leu 7.0 5.49 0.78 6.35 0.91 
Lys 5.5 4.95 0.90 4.67 0.85 

Met +  
Cys 

(TSAA) 
3.5 2.52 0.72 3.93 1.12 

Phe + Tyr 6.0 14.41 2.40 15.54 2.59 
Thr 4.0 2.32 0.58 2.03 0.51 
Trp 1.0 3.28 3.28 3.18 3.18 
Val 5.0 5.31 1.06 6.16 1.23 

Total 36.0 41.96 10.64 45.28 11.25 
EAA = Essential Amino Acid; PAAESP = Provisional Amino 
Acid (Egg) Scoring Pattern; EAAC = Essential Amino Acid 
Composition; AAS = Amino Acid Score 
 
Results of essential amino acid scores based on the 
provisional amino acid scoring pattern (FAO/WHO, 1991) 
standards are shown in Table 4. The EAAC of Ile, Leu, 
Lys, Met + Cys (TSAA), Phe + Tyr, Thr, Trp and Val 
were 3.68, 5.49, 4.95, 2.52, 14.41, 2.32, 3.28 and 5.31 
(pulp), and 3.42, 6.35, 4.67, 3.93, 15.54, 2.03, 3.18 and 
6.16 (seed) respectively.The essential amino acids contents 
in this report with the exception of Try were lower than the 
FAO/WHO (1991) recommended pattern. Thus by 
implication, dietary formula based on the pulp and seed 
samples of A. digitata will require essential amino acid 
supplementation. It has been reported that EAAs most 
often acting in a limiting capacity are Met (and Cys), Lys 
and Try (FAO/WHO/UNU, 1985). In this study, Thr is the 
first limiting amino acids (LAA) for both pulp and seed 
samples, while Met and Lys were the second LAA for the 
pulp and seed samples respectively. 
 
Conclusion  
The proximate and amino acid composition of pulp and 
seed ofbaobab found in Northern Nigeria had been 
documented. The seed sample had the highest total amino 
acids value (106.64 g/100gcp) while the pulp the protein 
value (98.24 g/100gcp). Both samples were found to be 
rich sources of essential amino acids, and the results 
compared well with other reported values for other plants. 
The results further showed that if the baobab fruitis 
consumed in sufficient amount, it could contribute to 
meeting human nutritional needs and helps to combat 
diseases associated with malnutrition. It is therefore 
recommended for consumption both as fruit and food 
supplements especially when animal proteins becomes 
expensive since they are relatively cheap sources of 
protein. 
 
References 
Addy EO & Eteshola E 1984. Nutritive value of a mixture 

of tigernut tubers (Cyperus esculentus L.) and baobab 
seeds (Adansonia digitata L.). J. Sci. Food Agric., 35: 
437-440. 

Adebowale YA & Adebowale KO 2007. Evaluation of 
gelation characteristics of mucuna bean flour and 
protein isolate. Elect. J. Environ. Agric. Food Chem., 
6(8): 2243-2262. 

Adeleke RO & Abiodun OA 2010. Chemical Composition 
of Three Traditional Vegetables in Nigeria. Pak. J. 
Nutr., 9(9): 858-860. 



 
 
 
Amino Acid Composition of Pulp and Seed of Baobab (Adansonia digitata L.)  

 FUW Trends in Science & Technology Journal ftstjournal@gmail.com 
April, 2016 Vol. 1 No. 1 – e-ISSN: 24085162; p-ISSN: 20485170  pp 74-79 78 

Adeyeye EI& Afolabi EO 2004. Amino acid composition 
of three different types of land snails consumed in 
Nigeria. Food Chem., 85(4): 535-539.  

Adeyeye EI & Ayejugo OO 1994. Chemical composition 
of Cola acuminatu and Garcinia kola seeds grown in 
Nigeria. J. Food Sci., 45: 223-230. 

Adeyeye EI 2004. The chemical composition of liquid and 
solid endosperm of ripe coconut. Oriental J. Chem., 
20: 471-478. 

Adeyeye EI 2006. Amino acids composition of fermented 
African locust bean (Parkia biglobosa) seeds. J.  App. 
Environ. Sci., 2(2): 154-158.  

Agunbiade SO, Amosu AM, Degun AM & Omeonu PE 
2011. The physio-chemical and organoleptic 
properties of milk fabricated from Glycine max, vigna 
susterranean and sphegnostylis stenocarpa. J. Chem. 
Pharm. Res., 3(6): 918 – 924. 

Akachukwu CO & Fawusi MOA 1995. Growth 
characteristic, yield and nutritive values of waterleaf. 
Discov. Inn., 7(2): 163 – 172. 

Akintayo ET 2004. Characteristics and composition of 
Parkia Biglobbossa and Jatropha Curcas oils and 
cakes. Bioresour. Tech., 92: 307 – 310. 

Ali A 2009. Proximate and mineral composition of the 
marchubeh(Asparagus officinalis). World Dairy and 
Food Sci., 4(2): 142 – 149. 

Alsmeyer RH, Cunningham AE& Happich ML 1974. 
Equation to predict (PER) from amino acid analysis. 
Food Tech., 28: 34 – 38. 

AOAC 1995. Official Methods of Analysis. 16thEdn., 
Association of Offical Analytical Chemists, 
Washington DC, USA. 

Apiamu  A, Evuen FU, Igunbor CO & Ozemoya OM 
2015. In Vitro Assessment of Proximate and 
Phytochemical Quantifications of Some Edible Fruits. 
Nigerian J. Pharm. App. Sci. Res., 4(1):1-9. 

Aremu MO, Atolaiye BO, Pennap GRI & Ashika’a BT 
2007a. Proximate and amino acid composition of 
mesquite bean (Prosopis Africana) protein 
concentrate. Int. J. Bot.Res., 3(1): 97 – 102. 

Aremu MO, Bamidele TO, Agere H, Ibrahim H & Aremu 
SO 2015a. Proximate composition and amino acid 
profile of raw and cooked black variety of tiger nut 
(Cyperus esculentus L.) grown in northeast Nigeria. 
J. Bio., Agr. Healthcare, 5(7): 213–221. 

Aremu MO, Nweze CC & Alade P 2011. Evaluation of 
protein and amino acid composition of selected spices 
grown in the middle belt region of Nigeria. Pak. 
J.Nutr., 10(10): 1991 – 1995. 

Aremu MO, Ogunlade I& Olonisakin A 2007b. Fatty acid 
and amino acid composition of cashew nut 
(Anarcadium occidentale) protein concentrate. Pak. 
J.Nutr., 6: 419 – 423. 

Aremu MO, Oko OJ, Ibrahim H, Basu SK, Andrew C & 
Ortutu SC 2015b. Compositional Evaluation of Pulp 
and Seed of Blood Plum (Haematostaphis barteri), a 
wild tree found in Taraba State, Nigeria. Adv. Life 
Sci. Tech., 33: 9 – 17. 

Aremu MO, Olaofe O & Akintayo ET 2006a. Mineral and 
amino acid compostion of two varieties of bambara 
groundnut (Vigna subterranean) and kersting’s 
groundnut (Kerstingiella geocarpa) flour. Int. J. 
Chem., 16:57-64. 

Aremu MO, Olaofe O & Akintayo ET 2006b. Chemical 
composition and physicochemical characteristics of 
two varieties of bambara groundnut (Vigna 
subterrenea) flours. J. App. Sci., 6(9): 1900 – 1903. 

Aremu MO, Olaofe O & Akintayo ET 2006d. 
Compositional evaluation of cowpea (Vigna 
unguiculata) and scarlet runner bean (Phaseolus 
Cocineus) varieties grown in Nigeria. J. Food, Agric 
and Enviro., 4(2):39-46. 

Aremu MO, Olaofe O& Akintayo ET 2006e. A 
comparative study on the chemical and amino acid 
composition of some Nigerian under-utilized legume 
flours. Pak. J. Nutr., 5: 34-38. 

Aremu MO, Olaofe O & Orjioke CA 2008. Chemical 
composition of bambara groundnut (Vigna 
subterranea), kersting groundnut (Kerstingiella 
geocarpa) and scarlet runner bean (Phaseolus 
coccineus) protein concentrates. LRIDSG, 85: 56 – 
62. 

Aremu MO, Salau RB & Suleiman AA 2012. 
Compositional evaluation of young shoot of deleb 
palm (Borassus aethiopum, MART) and white yam 
(Dioscorea rotundata) flours. Int. J. Chem. Sci., 5(2): 
168 – 174. 

Arewande JO & Borokini FB 2010. Comparative study on 
chemical composition and functional properties of 
three Nigerian legumes (Jack beans, pigeon pea and 
cowpea). JETEAS, 1(1): 89-95. 

Asaolu SS, Adefemi OS, Oyakilome IG, Ajibulu KE & 
Asaolu MF 2012. Proximate and mineral composition 
of Nigerian leafy vegetables. J. Food Res., 1(3): 214 
– 218 

Audu SS & Aremu MO 2011. Effects of processing on 
chemical composition of red kidney bean (Phaseolus 
Vulgaries L.) flour. Pak. J. Nutri., 10(11): 1069–
1075. 

Belvady B & Gopalem C 1969. The role of leucine in the 
pathogenesis of canine black tongue and pellagra. 
Lancet, 2: 956 – 957. 

Besco E, Braccioli E, Vertuani S, Ziosi P, Brazzo F, Bruni 
R, Sacchetti G & Manfredini S 2007. The use of 
photochemiluminescence for the measurement of the 
integral antioxidant capacity of baobab products. 
Food Chem., 102: 1352-1356. 

Blomhoff R, Carlsen M, Halvorsen B, Holte K, Bohn S, 
Dragland S, Sampson L, Willey C, Senoo H, 
Umezono Y, Sanada C, Barikmo I, Berhe N, Willett 
W, Phillips K & Jacobs, D 2010. The total 
antioxidant content of more than 3100 foods, 
beverages, spices, herbs and supplements used 
worldwide. Nutr. J., 9: 3 - 7.  

Brady O 2011. The characterization and bioactivity 
determination of Adansonia digitata L. fruit pulp, for 
commercial product development. Thesis of Bachelor 
of Science in Nutraceuticals for Health and Nutrition 
Dublin Institute of Technology, Cathal Brugha Street, 
p. 117. 

Cox MM & Nelson DL2011. Lehninger Principles of 
Biochemistry, 5thedn. W. H. Freeman and Company, 
New York. 

FAO 1986. Compositional Analysis Method. In: Manuals 
of Food Quality Control. Food, 7: 203 – 232. 

FAO/WHO 1991. Protein Quality Evaluation Report of 
Joint FAO/WHO Expert Consultative FAO, Food and 
Nutrient. 

FAO/WHO/UNU 1985. Energy and Protein 
Requirements. Technical Report Series No. 724, 
Geneva. 

Freidman M & Finely JW 1971. Methods of tryptophan 
analysis. J. Agr. Food Chem., 19: 626–631.  



 
 
 
Amino Acid Composition of Pulp and Seed of Baobab (Adansonia digitata L.)  

 FUW Trends in Science & Technology Journal ftstjournal@gmail.com 
April, 2016 Vol. 1 No. 1 – e-ISSN: 24085162; p-ISSN: 20485170  pp 74-79 79 

Gebauer J, El-Siddig K & Ebert G 2002. Baobab 
(Adansonia digitata L.): A review on a multipurpose 
tree with promising future in the Sudan. 
Gartenbauwissenschaft, 67: 155-160. 

Ghafoornissa S & Narasinga BS 1973. Effect of leucine on 
enzymes of the tryptophan niacin metabolic pathway 
in rat liver and kidney. Bio. J., 134: 425 – 430. 

Gruenwald J& Galizia M 2005. Adansonia digitata L. 
Baobab. United Nations Conference on Trade and 
Development.Market brief in the European Union for 
selected natural ingredients derived from native 
species. 

Igboeli LC, Addy EOH & Salami LI 1997. Effects of some 
processing techniques on the antinutrient contents of 
baobab seeds (Adansonia digitata). Biores. Techn., 
59: 29-31. 

Ijeomah AU, Ugwuona FU& Ibrahim Y 2012. Nutrient 
composition of three commonly consumed 
indigenous vegetables of North-central Nigeria. Nig. 
J. Agric, Food &Environ., 8(1): 17 – 21. 

Kaur C & Kapoor HC 2001. Antioxidants in fruits and 
vegetables. Int. J. Food Sci. &Techn., 36: 703-725. 

Khan ME and Bassey EE 2015. Amino acid profile of 
Bombax Buonopozense (West African Bombax) 
Leaves. Dir. Res. J.Agric. Food Sci. 3(12): 211-216. 

Kilgore OFG 1987. Mastering Nutrients. Macmillan 
Education Ltd. London, UK, pp. 95 – 96. 

Kubmarawa D, Andenyang IFH & Magomya AM 2009. 
Proximate composition and amino acid profile of two 
non-conventional leafy vegetables (Hibiscus 
cannabinus and Haematostaphis barteri). Afr. J. 
Food Sci., 3(9): 233-236 

Kuri YE, Sundav RK, Kahuwi C, James GP & Rwett DEJ 
1991.Agric. Food Chem., 39: 1702. 

Lamien-Meda A, Lamien CE, Compaoré MMY, Meda 
RNT, Kiendrebeogo M, Zeba B & Millogo JF 2008. 
Polyphenol content and antioxidant activity of 
fourteen wild edible fruits from Burkina Faso. 
Molecules, 13: 581-594.  

Mendoza C 2002. Effect of genetically modified low 
phytic acid plants on mineral absorption. Int. J. Food 
Sci. Techno., 37(7): 759-767.  

National Research Council (NRC) 1989. Recommended 
Dietary Allowance;10thedition. Washington DC, 
USA: National Academic Press 

Oboh H, Anthony O & Adeyinka O 2010. Glycemic 
response of some boiled legumes commonly eaten in 
Nigeria. Orig. Res. Art., 1 – 7. 

Odumodu CU 2010. Nutrients and anti-nutrients content of 
dehulled soybean. Cont. J. Food Sci. Tech., 4: 38 – 
45. 

Ogbuagu MN & Agu B 2008. Fruit nutritive composition 
of Maesobotrya barteri, an under-exploited tropical 
African tree. Fruits, 63(6): 357 – 361. 

Olaofe O & Akintayo ET 2000. Prediction of isoelectric 
points of legume and oil seed proteins from amino 
acid composition. J. Technoscience, 4: 49-53. 

Olaofe O, Adeyemi FO& Adediran GO 1994. Amino acid 
and mineral composition and functional properties of 
some oil seeds. J. Agric. Food Chem., 42: 878 – 881. 

Olaofe O, Okiribiti BY & Aremu MO 2008. Chemical 
evaluation of the nutritive value of smooth luffa 
(Luffa cylindrica) seed’s kernel. Electr. J. Environ. 
Food Chem., 7(10): 3444 – 3452. 

Omoyeni OA, Olaofe O & Akinyeye RO 2015. Amino 
acid composition of ten commonly eaten indigenous 
leafy vegetables of South-West Nigeria. World J. 
Nutr. Health, 3(1): 16-21. 

Oshodi AA, Esuoso KO& Akintayo ET 1998. Proximate 
and amino acid composition of some under-utilized 
Nigerian legume flour and protein concentrates. 
LRIDSG, 409-412. 

Paul A & Southgate D 1978. The Composition of Foods. 
4th Edn. Eleservier, North Holland Biomedical Press, 
Amsterdam. 

Pellet PL & Young VR 1980. Nutritional Evaluation of 
Protein Foods. Report of a working group sponsored 
by the International Union of Nutritional Sciences 
and the United Nations University World Hunger 
Programme. The United Nations University. 

Saldanha LG 1995. Fibre in the diet of US, Children: 
Results of national surveys. Pediat., 96: 994-996. 

Salunkhe DK & Kadam SS 1989. Handbook of World 
Food Legumes: Nutritional, Chemistry, Processing, 
Technology and Utilization. CRC Press, Boca Raton, 
FL. 

Sibibe M & Williams JT 2002. Baobab – Adansonia 
digitata. Fruits for the future. Int. Centre 
forUnderutilized Crops, Southampton, UK, p. 96. 

Southland WM 1975. Biochemistry of Nutrition. Church 
Hill Livingstone, New York, pp. 471 – 473. 

Ugbogu OC& Ogodo AC 2015. Microbial flora, proximate 
composition and vitamin content of juices of three 
fruits bought from a local market in Nigeria. Int. J. 
Chem. Eng.Appl.,6(6):440 – 443. 

UICC/WHO 2005. Global action against cancer. UICC 
and WHO Publications Department, Geneva. 

Uriah N & Izuagbe Y 1990. Public Health, Food 
Industrial Microbiology, Nigeria: University of Benin 
Press, pp. 1-22. 

Venter F & Venter J1996. Baobab in making the most of 
indigenous trees. Briza Publications, Pretoria, South 
Africa, pp. 26-27. 

Vertuani S, Braccioli E, Buzzoni V & Manfredini S 2002. 
Antioxidant capacity of Adansonia digitata fruit pulp 
and leaves. Acta Phytotherapeutica, 86: 2 – 7.  

 

 
 
 


