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ABSTRACT

This study was designed to investigate the nutritional, anti-nutritional, amino acid profile and
elemental constituents of the seeds of Aspilia Africana; a neglected and underutilized species
(NUS). The nutritional and anti-nutritional contents of A. africana was determined using standard
methods. The nutritional analysis showed the presence of carbohydrate (39.40+0.17%), crude
protein (21.78+0.24%), fat (20.80+0.25%), ash (6.95+0.44%), crude fiber (9.70+0.25%) and
moisture (1.31£0.02%). Anti-nutrients present include; oxalate (0 33+0.02%), saponins
(2.96+0.04%), alkaloids (3,99+0.02%), phytate (0.13+0.00%), tannins (155.09+0.78 mg/100 g) and
cyanogenic glycosides (4.30+0.06 mg/100 g). Amino acid profile was determined using the model
120a PTH amino acid analyzer. All essential and non-essential amino acids were detected. The
seeds were found to be rich in amino acids (12.26 g/100 g-2.19 g/100 g), except for tryptophan
(1.02 g/100 g) and cysteine (1.15 g/100 g). Macro and micro minerals found include: Calcium (Ca),
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shortage being experienced the world over.

potassium (K), Sulphur (S), Phosphurus (P), Iron (Fe), Copper (Cu), Rubidium (Rb), Manganese
(Mn), Rhenium (Re), Gold (Au), Chromium (Cr), Nickel (Ni), Zinc (Zn) and Strontium (Sr). This
shows that A. africana seeds are rich in nutrients and capable of ameliorating the acute food

Keywords: Aspilia africana; seeds; amino acid profile; amino acid analyzer.

1. INTRODUCTION

There are indications that world hunger is sadly
on the rise and reports show that in 2016, 38
million people suffered from hunger than in 2015.
On daily basis, over 800 million people struggle
to get any food at all, and risk starvation [3,4].
Most of these people live in developing countries
like Nigeria. Despite Nigeria’s significant natural
resources, poverty remains  widespread
especially in rural areas where 80 percent of the
population lives below the poverty line [1]. An
estimated 70 percent of Nigerians live on less
than US$1.25 per day. It was ranked 103" out of
119 countries on the 2018 Global Hunger Index
[2].To stem this trend, the identification of
promising neglected and underutilized species
(NUS)- sometimes called “ orphan crops” — that
are nutrition dense, climate resilient,
economically viable and locally available or
adoptable as “ Future Smart Food” (FSF) should
be vigorously and aggressively pursued. Also
their multidimensional benefits and potential
contribution to achieving zero hunger is
extensively harnessed. Currently, NUS such as
A. africana are being overlooked even though
they have a central role to play in the fight
against hunger and malnutrition [5].

A. africana is a plant that falls under the group of
Neglected and Underutilized Species (NUS). It is
a perennial herb belonging to the family
Asteraceae which is native to Africa and Latin
America. It can grow up to 1.5m high. Its leaves
are opposite and hairy [6]. In English, it is
referred to as hemorrhage plant or wild
Sunflower, Kissinyana in Sierra Leone. In
Nigeria, the Efik call it Edeme edon and in Hausa
Jamajina; meaning to draw mucus [7].

A. africana is commonly used in African folk
medicine to arrest hemorrhage, induce delivery,
remove corneal opacities and treat anemia
[8,6,9]. Its leaves have been reported to have
antiulcer effects [10,11]. Phytochemical studies
of its leaves revealed the presence of saponins,
alkaloids, tannins, sesquiterpenes and
monoterpenes [12-14]. Acute and sub-acute
toxicity of its leave extract has been reported
[15,16].

A. africana is believed to have nutritive values. It
was reported to be a source of protein although
the quantity was too low for human and
livestock demands [17]. However, reports
indicate high carbohydrate content in the leaves
of A. africana [18]. Investigation and reports also
revealed the presence of kaurenoic and
grandiflorenic acids in the leaves of A. africana
[19].

Despite the seemingly extensive researches on
the leaves of A. africana, no nutritional study of
its seeds, as far as our literature search is
concerned, have been reported. The present
study was undertaken to determine the
nutritional composition of the seeds of A.
africana. Locals in Plateau State — Central
Nigeria use the seeds of A. africana as a
condiment in the preparation of a local delicacy
known as ‘bebal’ (local bean garnished with
powdered A. africana seeds).

It is hoped that the results of this research would
restore the knowledge of traditional and local
crops, provide adequate awareness of the
nutritional value of this local variety and eradicate

the perceived low status of this local and
traditional food.

2. MATERIALS AND METHODS

2.1 Collection Identification and

Preparation of Seed Samples

Fresh plant of A. africana was collected in
November from Dong village- Jos North, Plateau
State. It was identified at the Federal College of
forestry, Jos Nigeria by Mr. Azila.

Healthy dried seeds samples of A. Africana were
pulverized and stored in air tight polythene bags
for subsequent use.

2.2 Proximate Analysis

The determination of crude protein, crude tat,
ash, carbohydrate and crude fiber was carried
out using the methods of AOAC [20].



2.3 Determination of Anti-nutrients

Anti-nutrients including saponin, phytic acid,
tannin, oxalate, cyanogenic glycosides and
alkaloids were determined using standard
methods [21-24].

2.4 Determination of Amino Acid Profile

Amino acid in the known sample was determined
using standard method [25]. The known sample
was dried to a constant weight, defatted,
hydrolyzed, evaporated in a rotary evaporator
and loaded into the Applied Biosystems PTH
Amino acid Analyzer. An integrator attached to
the Analyzer calculated the peak area
proportional to the concentration of each of the
amino acids.

2.5 Elemental Analysis

The determination of macro-mineral and micro-
mineral content of A. africana seeds was carried
out wusing the Energy Dispersive x-Ray
fluorescence spectrometer, minipal4 model ©
2005 pw4025/145B type with Rh tube.

2.6 Statistical Analysis

The data obtained were reported as duplicate
observations. The data were subjected to one
way analysis of variance (ANOVA) using
Statistical Package (SPSS) 20 software. The
values are mean * standard deviation of two
replicate determinations.

3. RESULTS

The proximate composition of the seeds of A.
africana are shown in Table 1. They were found
to contain high concentration of protein, fat and
carbohydrate; moderate concentration of crude
fiber and ash while the moisture content was
very low.

Table 1. Proximate composition of seeds of
A. africana

Parameter (%) Concentration

Moisture 1.31£0.02
Crude protein 21.78+0.24
Fat 20.80+0.25
Ash 6.95+0.44
Crude fiber 9.70+0.25
Carbohydrate 39.4140.22

Results are presented as mean + SD of two replicate
determinations
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3.1 Mineral
africana

Content of Seeds of A.

The levels of macro-minerals; Calcium (Ca),
Potassium (K), Phosphorus (P) and Sulphur(S)
are shown in Fig. 1. The results indicate that
calcium has a very high concentration in the
seeds of A. africana, followed by potassium,
phosphorus and Sulphur in that order.

The micro-mineral composition of seeds of A.
africana showed that iron (Fe) was the most
abundant mineral in the seeds of the plant. Other
elements of relatively high content are copper
(Cu), manganese (Mn), Rubidium (Rb), Rhenium
(Re) and Gold (Au). Others include Strontium
(Sr), nickel (Ni) and Chromium (Cr). It was
interesting that the seeds of A. africana did not
contain toxic elements such as Cobalt, Cadmiun,
lead and Arsenic.

Table 2. Anti-nutrient composition of seeds of

A. africana
Parameter Concentration (%)
Oxalate 0 33+0.02
Saponins 2.96+0.04
Alkaloids 3,9940.02
Phytate 0.13+0.00
Tannins 155.09+0.78 mg/100 g

Cyanogenic glycocides 4.304£0.06 mg/100 g

Results are presented as mean + SD of two replicate
determinations

Result of the amino acid profile of A. africana
seeds is presented in Table 3. This showed that
the seeds contain all amino acids in good
quantities except norlecine which was not
detected. The concentration of amino acids
was found to range from 1.02-12.26 g/100 g
protein.

4. DISCUSSION

Proximate analysis of plant products consumed
by man are carried out to ascertain their nutrient
level. Table1 gives the proximate analysis for the
seeds of A. africana. It revealed 1.31% moisture,
21.78% protein, 20.80% fat, 6.95%, ash, 9.70%
crude fibre and 39.48% carbohydrate. This result
is in agreement with the other research findings
[26,27]. The low moisture content of 1.31%
suggests its non-susceptibility to microbial
degradation, hence longer shelf life.

The protein value shown in Table 1 is 21.78%
was higher than the leaves 3.31% and those



obtained for calyx of Bombax costatum and
Hibiscus esculentus [26,28]. It was also found to
be more than adequate to meet the FAO/WHO
Recommended Daily Allowance of protein of
0.59 g/kg body weight for an average healthy
individual and 0.88 g/kg body weight for children
age 1-10 years [29]. This result indicates that A.
africana seed possesses the relevant nutritive
value of protein which is vital for the synthesis of
body tissues and regulatory substances such as
enzymes and hormones [30]. Crude fat value of
20.80% in this study is in conformity with most
legumes; groundnut (45.30%), Soybeans (17.70)
and winged bean (17.0%) [31]. This high value of
fat in A. africana seeds could be explored as a
cheap source of vegetable oil and also for
medicinal purposes.

The total ash content of 6.95% is higher than for
most legumes; 2.00% in peas and 5.00% in
soybean. It reflects the findings which showed
that the flowers of A. africana contains 9.17%
ash. This indicates that the seeds of A. africana
is a good source of minerals required by humans
[27].
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Table 3. Amino acid profile of A. africana
seeds

Amino acid g/100 g Protein Concentration

Essential amino acid(EAA)

Leucine 8.1
Lysine 4.24
Isoleucine 3.93
Phenylalanine 4.00
Tryptophan 1.02
Valine 3.16
Methionine 2.19
Arginine 2.20*
Tyrosine 3.10*
Histidine 2.23
Cystine 1.15*
Non-essential amino acid(NEAA)
Norleucine

Proline 4.06
Alanine 4.32
Glutamic acid 12.26
Glycine 3.90
Threonine 3.61
Serine 4.10
Aspartic acid 7.63

* Conditionally Essential Amino Acids (CEAA)

150 200 250 300

Concentration in mg/kg x103

Fig. 1. Macro-mineral composition of A. africana seeds
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Fig. 2. Micro-mineral composition of A. africana seeds



The crude fibre was found to be 9.70% which is
in consonance with the findings that recorded a
total ash of 9.10% for the flowers of A. africana
[27]. This value of 9.17% is high and compares
favorably with the fruit pulp of locust bean
(11.75%) [32]. Although crude fibre is not a
nutrient, it is a source of dietary fibre which is
required for good bowel movement and
prevention of obesity, colon cancer, diabetes and
other gastro intestinal problems. The total
carbohydrate content of A. africana seeds was
found to be 39.44%. Total carbohydrate content
of 53.43% for dry flower of A. africana and
67.30% for fruit pulp of locust bean respectively
have been reported [27,32]. With this content of
carbohydrate, A. africana seeds are a good
source of energy.

The results of anti-nutritional factors presented in
Table 2 showed that the phytate content was 130
mg/100 g. This is far above what was reported
for locust bean fruit pulp and locust bean seed
[32,33]. Although the minimum lethal dose for
phytate has not been established, it is apparent
that high doses are required to elicit any effect in
man as no effect was found with 2,000 mg of
phytate [34].

Tannin content was found to be 155.09 mg/100
g. This is comparable to some commonly
consumed seeds like the locust bean seed
(81.00 mg/100 g), lima beans (140.00 mg/100 g)
and pigeon pea (100.00 mg/100 g) [32,33]. The
content of tannin in A. africana seed can be
considered to be safe as it is within the limit of
most consumable seeds. The relatively high
tannin content might be good for ulcer patients
as they have been reported to have astringent
activities which help to hasten the healing of
wounds and treat inflammations [35,11].

Saponin content was found to be 2.96% (2,960
mg/100 g). This is relatively high compared to
most commonly consumed crops like millet,
19.47 mg/100 g, lime beans, 24.50 mg/100 g and
locust bean seed, 17.80 mg/100 g. [32,33].
Although the high content of saponin in A.
africana seeds raises concern about its potential
toxicity, fermentation of the seeds using various
yeasts might reduce their concentration [36].
Cynanogenic glycocides content of 4.30 mg/100
g is considered to be too low compared to 17.30
in locust bean seed [32]. An LDs, of 50-60
mg/100 g body weight/day for men has been
reported [37].

Alkaloids concentration of 3.98% (39,800 mg/kg)
would be said to be high as against the current
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Maximum Permitted Concentration of 200 mg/kg
body weight [38]. It is comparable to values
obtained by Australia New Zealand Food
Authority (ANZFA) for bitter Lupin > 10,000
mg/kg [39]. A. africana seeds can be debitterred
to be safe for human consumption.

Oxalate is produced and accumulates in many
crop plants and pasture weeds. When taken into
the body, oxalates do not only combine with
calcium but also with magnesium to form
insoluble salts which are not available to the
body [40]. In the present work, oxalate content
of 0.33% (3,300 mg/100 g) was found to be
higher than other findings [41-43]. The availability
of nutrients has been found to be affected by
oxalate in that it causes nutrients to be
unavailable by forming complex with bivalent
ions like Ca®*, Zn*", Mg®* and Fe?* [33].

Figs. 1 and 2 give the mineral composition of the
seeds of A. africana. The seeds have the
potential of being a good source of both micro
and macro minerals. The result of this work
agreed with the works of other researchers who
reported the presence of such elements in the
leaves of A. africana, with the most predominant
being Calcium, Potassium, Phosphorus and Iron
[44,27]. The high concentration of minerals in the
seeds of A. africana corroborates the findings
that revealed similar concentration in the floral
parts of the plant [27].

The elemental content of plant parts plays a
significant role in enhancing the activities of such
parts against diseases owing to appropriate
correlation between such minerals in human
body with a number of ailments [45]. Calcium has
being known to play an important role in blood
coagulation and other metabolic functions
[46,47]. Since the deficiency of calcium and
phosphorus elicit medical conditions such as
knock knees, bow leggedness, bone loss, curved
spine and thoracic deformities, consumption of
seeds of A. africana, which is known to contain
high concentrations of both elements, may tend
to prevent them.

Iron plays a pivotal role in almost all metabolic
processes in living organisms. It is implicated as
the main element that forms an integral part of
most enzymes and protein, serving as a catalytic
centre in most enzymatic activities as well as
playing significant role in the process of oxygen
binding in haemoglobin [46]. Thus, consumption
of seeds of A. Africana may avail both humans
and animals the benefits listed above as well as
for cases of anaemia.



Results of the run of sample hydrolysates
showed that eighteen (18) amino acids are
present in the seed of A. africana (Table 3). It is
found to contain all the Essential Amino Acids
(EAA): Leucine, Lysine, Isoleucine,
Phenylalanine, Tryptophan, Valine, Methionine,
Histidine and Threonine in concentration range of
1.02 g/100 g (tryptophan) — 8.11 g/100 ¢
(Leucine). The conditionally Essential Amino
Acids (CEAA): Arginine Tyrosine and Cystine
were also present in concentration range of
1.15g/100g (Cystine) — 6.20 g/100 g (Arginine).
The Non Essential Amino Acids (NEAA) present
were: Proline (4.06 g/100 g), Alanine (4.32 g/100
g), Glutamic Acid (12.26 g/100 g), Glycine (3.90
g/100 g), Serine (4.10 g/100 g) and Aspartic Acid
(7.639/100g). A. africana can be classified as
complete protein alongside Soy, quinoa and
buckwheat because it contains all nine EAA [48].
Populations with diets high in Soy protein and
low in animal protein have lower risks of prostate
and breast cancers than others without [49]. It is
hoped that the same propensity as Soy can be
replicated in populations with diets high in A.
africana.

Although Nigeria has no established Recom-
mended Daily Allowances for EAA, comparison
with the United States (US) RDA per 1Kg body
weight showed that all EAA in A. africana meet
this requirement and even surpass in most
instances [50].

5. CONCLUSION

The results of this work revealed that the seed of
A. africana has good proximate content. Levels
of both essential and non-essential amino acids
as well as minerals were high. These suggest
that the seed could be a rich source of proteins,
oil and minerals nutrients to both man and
animals as well as an excellent contributor to
alleviating the global food shortage.
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