Annals. Food Science and Technology O'FSt
2014 ANAAN

BAOBAB ( Adonsonia digitata) -THE WILD PROTEIN SIDE

Quirino Dawa*, Hua Yufei

State Key Laboratory of Food Science and Technology, School of Food Science and Technology, Jiangnan University,
1800 Lihu Road, 214122 Wuxi, Jiangsu Province, China.
*E-mail: gdawa@yahoo.com

Abstract

Wild fruits are consumed in many resource constrained communities around the world,these fruits provide many
nutrients. Details of the nutritional contribution of wild plants and fruits to the diet have been outlined in various
research and review papers. Besides their nutritional contribution, some of these wild plants have also been
documented to be of high commercial value. Baobab seeds and leaves have noteably been reported to contain
considerable amounts of protein.The pulp,leaves and seed have antioxidation capacity that can help a long way in the
development of novel functional food ingredients. Baobab is used in many products and dishes but the presence of anti-
nutritional factors reduces the bioavailability of baocbab protein. Through proper processing techniques, the protein is
made available for absorption in the body,while preventing any loss of antioxidant capacity. Extensive studies focussing
on the improvement of functional properties that have been done on conventional plant crops such as legumes, oilseeds
and cereals need to be conducted on baobab. Research publications and reviews on baobab have mainly focused on,
agronomy, general nutrient composition analysis and medicinal properties of the tree.This review covers the nutritional
significance of baobab as a protein source and its potential use as a functional ingredient in the food industry.
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1. INTRODUCTION Some of these wild plant species such as,
Sclerocarya birrea ( marula), found in the
Wild plants are consumed by rural Southern  African plateau, is of high
communities in most parts of the world to meet commercial value and baobab (Adonsonia
their food and nutritional needs (Emmanuel et digitata) fruit pulp has been authorised for
al.,, 2011; Glew et al.,2005; Leakey,1999). import in Europe and approved as a food
ingredient in the United States of America 2009; Adejuyitan et. al,2012; Selvarani and
(Leakey,1999; Gruenwald, 2009; Buchmann et. Hudson, 2009; De Caluwe et al.,2010; Nour et
al., 2010; Addy,2009; De Smedt et al.,2011; al.,1980). This review focusses on the protein
The  Commission of the  European aspect of baobab and its potential use in the
Communities, 2008). food industry. Baobab (Adonsonia digitata)
Protein from drought tolerent wild plant mainly grows naturally as a wild tree, it is
sources such as baobab is crucial in areas with found in the Sahelian, Soudano-Sahelian,
low and unpredictable rainfall patterns and Soudanian  zones, sub-Saharan  Africa,
commercialization of the tree and its products Madagascar and Australia (Chadere et. al,
could help in the alleviation of poverty in rural 2009; Drake, 2006; Wickens and Lowe, 2008).
resource constrained areas (Kalinganire et. The tree can reach a height of 25 m and 10-28
al,2007; Venter and Witkowski, 2013). There m circumference, it produces fruit with many
are many research publications and reviews on hard round or ovoid seeds, in a dry, acidic pulp
baobab focussing on species taxonomy, and shell, it also has hairy and sometimes
agronomy, nutrient composition analysis, hairless leaves (Osman, 2004;Wickens,1982;
phytochemistry and pharmacology but not Gebauer et. al,2002; Sidibe and Williams,
specifically on protein (Kamatou et.al,2011; 2002; Baum,1995).
Sena et. al,1998; Osman, 2004; Chadere et. al,
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Protein content of baobab

Baobab leaves, seeds and pulp contain
protein,vitamins, lipids, carbohyrates and
minerals (Kalinganire et. al, 2007; Booth and
Wickens,1988; Chadere et al.,2009).
Assogbadjo et al.(2012) reported that baobab
seeds contain higher amounts of crude lipid
and protein than all the other parts. Higher
protein content values were reported in baobab
seeds;28.7%-36.3% (Murray et al.,2001;
Arnold et al.,1985; Saka,1995),while lower
values15.12 % and 18.4+0.5% were reported
by Lockett et al.(2000) and Osman (2004)
respectively. Ezeagu (2005), also reported that
baobab seeds have a low content of protein
when compared with soybean and cowpea,but
despite this, the seeds displayed a potential for
use as a food supplement (Mwale et al., 2008;
Chimvuramahwe et al., 2011).

The content of protein in the leaf ranges from
13-15% (Becker, 1983; Yazzie et al., 1994;
Nordeide et al., 1996). Based on the WHO
reference standard, the essential amino acid
score for baobab leaves is close to or above the
100% mark,with threonine scoring the lowest,
making it the limiting amino acid (Sena et
al.,1998). Data from Glew et al. (1997) and
Addy and Eteshola (1984), showed that
tryptophan was the limiting amino acid in
baobab seeds. In proteins where the amino acid
pattern is unbalanced, all the essential and
limiting amino acids can be met if the protein
is consumed in large amounts (Harper and
Yoshimura,1993).

All these reported differences in nutritional
composition of baobab parts is influenced by,

genetics, soil, storage conditions,
physiochemical characteristics of soil as well
as other factors (Eromosele et al,

1991;Chadare, 2009;Assogbadjo et al., 2012;
Cuni Sanchez et al., 2011). Pea protein content
was found to be sensitive to, soil fertility as
well as environmental stress factors (Robertson
et al., 1962; Singh et al.,1972; McLean et al.,
1974). But no factors have been directly
associated with protein content in baobab parts.
Deliberate efforts such as, applying the
appropriate  fertilizer amounts and type
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(Assogbadjo et al., 2012) can be made to
improve the protein content levels in the seeds
and leaves.

Baobab protein availability

The utilization of protein from baobab seed is
limited by the presence of anti-nutrient
components (Igboeli et al.,1997). Although the
amount of antinutritional components present
in baobab are reported to be below toxic levels
(Vanderjagt et al.,2000;Nkafamiya, 2007),
long-term feeding of raw soy flour or a fraction
with trypsin inhibitor was shown to result in
hyperplastic and neoplastic nodules of the
pancreas, including carcinomas in rats.
Mamalian species’ response to carcinogenic
effect of prolonged feeding of trypsin inhibitor
is not the same (Liener and Hasdai,1985;
Birk,1996; Liener, 1995). No allergies
associated with baobab and related species
including any cross-reactivity with known
allergens have been reported to date. Baobab
can serve as alternative to tree nuts and peanuts
that cause allergenic reactions in some
individuals (Van Putten, 2011; Taylor,1985;
Roux et al., 2003;Sampson,2004). Isolation and
characterisation of these anti-nutritive factors
in baobab could reveal some benefits such as
the anticarcinogenic properties in Bowman-
Birk protease (Kennedy, 1998a; Kennedy,
1998b; Vanderjagt et al.,2000).

Effect of processing on baobab protein
availability

The application of proper processing
techniques enhances food nutritional quality
by, inactivating or destroying anti-nutritional
factors and unfolding and/or denaturing protein
in seeds (Addy and Eteshola ,1984;Shekib et
al.,1988; Uzogara et al.,1990;Geervani and
Theophilus, 1980;Liener, 1976; Walker and
Kochar,1982). The antitrypsin activity that was
analysed in some wild plants including baobab
seeds, was extensively or completely resistant
to boiling.The residual antitrypsin is of concern
when the baobab seeds are used as ingredients

in infant formulas or weaning foods
(Vanderjagt et al.,, 2000; Liener, 1995).
Cooking, results in loss of antioxidant
221 Volume 15, Issue 1, 2014
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properties  therefore ~ other  processing Doxastakis, 2006). Insoluble complexes that
techniques need to be investigated to prevent lead to phase seperation are sometimes formed
such losses (Tarwadi and Agte, 2005). in solutions containing polysaccharides and
Fermentation reduces the content of protein protein (Schmitt et al., 1998). The protein -
and carbohyrates in baobab seed and polysaccharide interaction in baobab milk and
breaksdown protein complexes namely, other such products need to be studied further.

protein-tannin, tannin-enzyme and protein-
phytate. It also brings desirable flavour through
the action of Bacillus spp. (Addy et al., 1995;
Nnam and Obiakor ,2003; Kazanas and Fields,
1981; Chadare et al.,2011;Sarkar et
al.,2002;Parkouda et al.,2009).

Baobab use and products

Baobab pulp, seeds and leaves are used in
many dishes and products such as, drinks,
sauces, fermented products and others
(Gruenwald, 2009; Venter and Witkowski,
2013; Nordeide et al.,1996). No single plant
food can generally provide an individual with
all the necessary nutrients but when prepared
with other foods they contribute significant
amounts of nutrients in the diet (Humphrey et
al., 1993; Cook et al.,2000; Avallone et al.,
2008). Baobab products such as baobab milk
(baobab juice with baoab seed kernals) is very
nutritious (Obizoba and Anyika, 1993) because
baobab seed kernals contain more protein than
groundnuts and are rich in calcium,iron,lysine
and thiamine (Booth and Wickens,1988). The
product can also be made from the fruit pulp
alone or it can be mixed with acha (Digitaria
exilis) flour-Acha is a grain crop which can be
used as a staple food with 7% protein content
(Dachi and Gana, 2008). The fruit pulp has
high anti-oxidation properties,the leaves and
seeds also have antioxidation capacity albeit
lower than the fruit pulp (Nour et al.,1980;
Besco et al., 2007). Through further research,
these baobab parts can be used as functional
ingredients.

Baobab protein functionality

Proteins and polysaccharides are categories of
biopolymers commonly used as functional
ingredients. The interaction of proteins and
polyssacharides leads to the creation of food
products (Rodriguez Patino and Pilosof,
2011;Benichou et al.,, 2002; Makari and
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To understand the chemistry and functionality
of proteins,characterisation of proteins is very
important (Horax et al.,2011). Protein structure
modifications improve protein solubility,suface
activity and foaming properties (Lopez-
Fandino,2006; Van der Plancken,2007;
Murray,2007;Rodriguez Patino, 2007).

2. CONCLUSIONS

Wild plants are part of the diet for people in
areas where environmental conditions do not
favour conventional crop farming systems.
Indepth studies on the leaf and seed protein
characteristics and functionality are yet to be
conducted, as well as investigations on benefits
that could be associated with antinutritive
factors that are present in the seeds.

Processing techniques that enhance protein
availabity and prevent loss of antioxidation
capacity should also be explored.

Factors that affect the protein content levels
baobab parts need to be investigated so that
appropriate measures should taken to improve
the protein content in the baobab parts.
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