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ABSTRACT 
 

Aim: To determine the nutritional and anti-nutritional compositions of Brillantaisia patula leaves 
using standard analytical methods. 
Place and Duration of Study: The proximate, mineral and anti-nutritional compositions were 
determined in the chemistry laboratory of Ekiti State University, Ado – Ekiti while the amino acid 
was determined at the Analytical Laboratory of Multi-Environmental Management Consultant, 
Lagos, Nigeria. 
Methodology: The proximate composition was carried out using the methods of Association of 
Official Chemists (AOAC) while mineral and anti-nutritional compositions were determined using 
standard analytical methods. Amino acid analysis was carried out through ion exchange 
chromatography (IEC) using the Technicon Sequential Multisample (TSM) Amino Acid Analyser.  
Results: The proximate composition ranged from 3.18% (crude fat) to 38.6% (carbohydrate). The 
major mineral constituents of the sample were: P (1061 mg/100g), K (874 mg/100g), Ca (799 
mg/100g), Na (82.6 mg/100g) and Mg (24.3 mg/100g) while the minor mineral constituents were: Fe 
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(26.9 mg/100g), Zn (7.7 mg/100g) and Mn (6.05 mg/100g). The evaluated anti-nutritional contents 
were: 6.71 mg/g oxalate, 5.37 % saponin, 1.0 mg/100g tannin and 4.72 mg/kg cyanide. Additional 
results showed that the leaves contained eighteen amino acids with values ranging from 0.504 
g/100g cp (tryptophan) to 14.0 g/100g cp (glutamic acid). The value of the total essential amino 
acids (TEAA) with histidine was 45.6g/100g cp while the total non-essential amino acid (TNEAA) 
was evaluated to be 46.5 g/100g cp. 
Conclusion: Brillantaisia patula leaves could be utilized as a good source of essential amino acids 
and important mineral elements.   

 

 
Keywords: Brillantaisia patula; mineral element; anti-nutrient; amino acid; nutrition. 
 

1. INTRODUCTION  
 
Brillantaisia patula T. Anderson (B. patula) 
belongs to the family of Acanthaceae. It is a 
shrubby plant of about 6-10 ft high with 
sometimes several inches in circumference at 
the base of stem. It usually produces 
comparatively large violet-purple flowers with 
upper lip yellowish and purple spotted. B. patula 
can be found in Nigeria, Togo, Gabon, West 
Cameroon and across Uganda and Angola [1]. 
The Yoruba name of B. patula is ‘Owo’, while it is 
known as ‘Delembetogo’ in Gabon and it is called 
‘Delelembe’ in Congo. It is sometimes grown in 
local gardens. It is only cultivated by few people 
despite its nutritional and medicinal benefits 
which can help ease the problem of malnutrition 
in developing countries. It is a familiar medicine 
in Southern Nigeria taken by a bride or a barren 
wife to ensure conception. In Congo, the leaves 
are given to women with stomach-trouble, and 
they are also taken for chest-conditions and 
infantile spleen affections [2]. In Gabon, the 
leaves are used for yaws and rheumatism, and a 
decoction is taken to ease childbirth and for 
menstrual pains and stomachache [2,3].  
 
It has been reported that green leafy vegetables 
are the cheapest and most readily available 
source of micronutrients in tropical Africa where 
carbohydrate forms the commonest staple food 
[4]. Hence the need to research into the 
nutritional values of underutilized leafy 
vegetables like B. patula. Some authors have 
given reports on the medicinal values and the 
essential oils present in the leaves of B. patula 
leaves [1,5-7] but there is paucity of information 
on the nutritional and anti-nutritional 
compositions of the leaves. This study was 
conceived to contribute to the achievement of 
one of the United Nations’ sustainable 
development Goals (SDG) of 
reducing/minimizing the problem of malnutrition 
and food security (with our focus on Tropical 
Africa) and with a view to getting further 

information on the nutritional and anti-nutritional 
compositions of B. patula. Therefore, this study 
was undertaken to determine the proximate, 
mineral, anti-nutrients and amino acid 
compositions of B. patula leaves. 
 

2. METHODOLOGY  
 

2.1 Preparation of Samples 
 

Fresh B. patula leaves were obtained from Ikere 
Ekiti, Ikere Local Government Area, Ekiti State, 
Nigeria. Fresh leaves were handpicked from the 
stem of the mature plant and were identified and 
authenticated by a taxonomist at the Department 
of Plant Science, Ekiti State University, Ado Ekiti, 
Nigeria. The leaves were washed with distilled 
water and air dried in the laboratory at room 
temperature for about two weeks. The dried 
leaves were milled into uniform powder with the 
aid of a Marlex blender and the sample was 
finally stored in airtight bottles before analysis. 
 

2.2 Proximate Analysis 
 

The moisture, ash, fat, protein and crude fibre 
contents were determined using the methods of 
Association of Official Chemists [8]. 
Carbohydrate was determined by difference. 
Energy value was obtained by multiplying 
carbohydrate, crude protein and crude fat values 
by the Atwater factors of 17, 17 and 37 
respectively. 
 

2.3 Determination of Anti-nutrients 
 

Tannin content was determined using the 
method of Van-burden and Robinson [9].  
Saponin, oxalate and cyanide were determined 
using the procedures described by Obadoni and 
Ochuko [10], AOAC [8] and Eleazu and Eleazu 
[11] respectively. 
 

2.4 Determination of Mineral Content 
 

Potassium and sodium were determined using a 
flame photometer (Corning, UK Model 405). KCl 
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and NaCl were used to prepare the standards. 
Phosphorus was determined by 
vanadomolybdate colorimetric. All other metals 
were determined by atomic absorption 
spectrophotometer (Bulk Scientific East Norwalk, 
CT, USA) [8].  
 

2.5 Amino Acid Analysis 
 
Two grammes (2.0 g) of sample was weighed 
into the extraction thimble and the fat extracted 
with chloroform/methanol (2:1 v/v) mixture using 
a Soxhlet apparatus [8]. The extraction lasted for 
5-6 h. Thirty milligramme (30 mg) of the defatted 
sample was weighed into glass ampoules. Seven 
millilitres of 6 M HCl was added and oxygen 
expelled by passing nitrogen gas into the 
sample. The glass ampoules were sealed with a 
Bunsen flame and put into an oven at 105 ±5°C 
for 22 h. The ampoules were allowed to cool; the 
content was filtered to remove the humins. The 
filtrate was then evaporated to dryness at 40°C 
under vacuum in a rotary evaporator. The 
residue was dissolved with 5 ml acetate buffer 
(pH 2.0) and stored in a plastic specimen bottle 
and kept in the deep freezer.  
 
Amino acid analysis was carried out by ion 
exchange chromatography (IEC) as desribed by 
FAO/WHO [12] using the Technicon Sequential 
Multisample (TSM) Amino Acid Analyser 
(Technicon Instruments Corporation, New York). 
The period of analysis was 76 min for each 
sample. The gas flow rate was 0.50 ml/min at 
60°C with reproducibility consistent within ±3%. 
The net height of each peak produced by the 
chart recorder of the TSM (each representing an 
amino acid) was measured and calculated. The 
amino acid values reported were the averages of 
two determinations. Norleucine was the internal 
standard.  
 
2.5.1 Determination of amino acids quality 

parameters 
 
Determination of the amino acid scores was first 
based on the formula given by FAO/WHO and 
secondly, amino acid score was determined 
based on the whole hen’s egg score. In this 
method, both essential and nonessential amino 
acids were scored.  Amino acid score was also 
calculated based on the composition of the 
amino acids obtained in the sample compared 
with the suggested pattern of requirements for 
pre-school children (2-5 years). The essential 
amino acid index (EAAI) was determined as 
described by Nielsen [13] while the predicted 

protein efficiency ratio (P-PER) and isoelectric 
point (pI) were determined using Eq. (1) and Eq. 
(2) respectively.  
 

         –                     –                  (1) 
 
        

   PiXi                         (2) 
 
Where IPm is the isoelectric point of the mixture 
of amino acids, IPi is the isoelectric point of the i

th
 

amino acid in the mixture and Xi is the mass or 
mole fraction of the i

th
 amino acid in the mixture. 

 

3. RESULTS AND DISCUSSION 
 

3.1 Proximate Composition  
 

The proximate composition of a food material is 
important in evaluating its nutritional and health 
value and in determining the safety, toxicology 
and stability of the food to chemical, physical and 
microbiological changes [14]. The proximate 
composition of the B. patula leaves is shown in 
Table 1. The moisture content of the leaves was 
13.7 ± 0.1%, a value lower than 15.58 – 30.90 % 
reported for some Nigerian leafy vegetables [15]. 
The low moisture content of B. patula leaves is 
advantageous because it will enhance the 
sample’s shelf life. High moisture content has 
overall negative effect on the stability of a food 
product as it acts as medium for numerous 
reactions[16]. 
 

Table 1. Proximate composition of leaves (%) 
and calculated energy (kJ/100g) 

 

Proximate Mean composition 
* 

Moisture Content 13.7 ± 0.1 
Crude Ash 20.2 ± 0.1 
Crude Fibre 8.27 ± 0.05 
Crude Protein 16.1 ± 0.1 
Crude Fat 3.18 ± 0.04 
Carbohydrate 38.6 ± 0.3 
Energy 1048 
*Values are mean ± standard deviation of duplicate 

determination 
  
The ash content of a food material is a good 
indicator of the mineral composition of the plant. 
The ash contentt of  the leaves (20.2 ± 0.1%) 
showed that it could serve as a good dietary 
mineral source when compared with the 
recorded ash contents of the leaves of T. 
occidentalis (8.54%;)[17] and Rumex crispus L. 
(15.35%)[18]. The mean percentage crude fibre 
composition of B. patula leaves (8.27±0.05) was 
similar to that of Ficus exasperate  leaves (8.26) 
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[19] but higher than crude fibre contents of I. 
aqatica, O. corymbosa and A. viridis with values 
of 7.44, 7.26 and 6.54 respectively [20]. Fibre 
helps in the maintenance of human health and 
has been known to reduce cholesterol level in 
the body [21]. 
 
The crude protein content of B. patula leaves 
(16.1±0.1%), was comparable to that of Ocimum 
gratissimum and Ocimum santum, two commonly 
consumed leafy vegetables in Nigeria with 
16.27% and 16.37% protein contents 
respectively [22]. The level of protein in the 
leaves indicates that it could be used as a source 
of protein. The crude fat composition was the 
lowest of the proximate compositions, showing 
that the sample was low in fat. Low-fat diet is 
often prescribed for the management of 
arteriosclerosis [23]. The carbohydrate content of 
the leaves (38.6 ± 0.3%) was higher when 
compared to that of gourd seeds and pumpkin 
leaves with 9.38 and 6.93% carbohydrate 
composition [24]. The high carbohydrate content 
shows that it could serve as a good energy giving 
food and aid the assimilation of food nutrients. 
The metabolizable energy was estimated to be 
1048kJ/100g, a value higher than 688.72KJ/100g 
reported for Rumex crispus leaf [18]. 
 

3.2 Mineral Composition 
 
Table 2 shows the mineral composition of the B. 
patula leaves. The decreasing order of 
magnitude of the major mineral constituents of 
the sample in mg/100g were P (1061±0), K 
(874), Ca (799±1), Na (82.6±0.6) and Mg 
(24.3±0.4). Phosphorous is needed for bone 
growth, kidney function and cell growth. It also 
plays a role in maintaining the body acid-alkaline 
balance [25]. The concentration of calcium in this 
study was better than the range of values (5.296 
– 11.63 mg/100g) reported for some edible wild 
plants [26]. Calcium is an important component 
of human extracellular fluid, bone and blood and 
it is also essential in milk coagulation, blood 
clothing, cell permeability regulation and in the 
proper functioning of cardiac muscles [27]. The 
retention of calcium in the human body is greatly 
influenced by the phosphorus level, as high 
phosphorus has been reported to increase 
calcium loss via the urine. This brought about the 
concept of Ca/P ratio in food quality analysis. A 
Ca/P value above unity is considered good while 
values below 0.5 is considered poor

 
[28]. The 

Ca/P ratio for the sample was 0.75, which means 
its consumption will not result in calcium loss in 
the body. Deficiency of P and Ca may result in 

adult ricket (osteoporosis) and bone thinning 
(osteomalacia), which commonly affects women 
[29]. Potassium and sodium are also present in 
significant amount in the B. patula leaves. Na 
and K are important in tissue excitability 
maintenance and ionic balance in the body. The 
ratio Na/K is important in the body for 
hypertension and arteriosclerosis prevention 
because while K depresses the blood pressure, 
Na enhances the blood pressure [30]. B. patula 
leaves had a very good Na/K ratio of 0.09 which 
is less than the maximum recommended Na/K 
value of 0.6 [24]. 
 

Table 2. Mineral composition of B. patula 
leaves 

 

Mineral Concentration 
(mg/100g) 

Na 82.6 ± 0.6 
K 874 ± 4 
Mg 24.3± 0.4 
P 1061± 0 
Fe 26.9± 0.1 
Ca 799± 1 
Zn 7.7± 0.2 
Mn 6.05± 0.03 
Cu 0.52± 0.02 
Cr 0.05 ± 0.01 
Cd ND 
Pb ND 
Na/K 0.09 
Ca/P 0.75 
Values are mean ± standard deviation of duplicate 

determinations 
  
The minor mineral constituents (in mg/100g) 
present in B. patula leaves were: Fe (26.9±0.1), 
Zn (7.7±0.2), Mn (6.05±0.03), Cu (0.52± 0.02) 
and Cr (0.05 ± 0.01). The concentration of iron in 
the sample was higher when compared with 
those of some cultivated vegetables such as 
lettuce (0.7 mg/100g), cabbage (0.3 mg/100g) 
and T. terristis (2.8 mg/100g) [31]. This implies 
that B. patula leaves as a good source of iron 
could replenish this nutrient in anemic conditions. 
Iron is involved in DNA synthesis and may also 
play roles in normal brain development and 
immune function [32]. Zinc functions as a 
constituent of metalloproteins where it serves a 
structural, catalytic, regulatory or antioxidant role 
[33].  
 

3.3 Anti-nutritional Factors in B. patula 
Leaves 

 
Table 3 shows the level of some of the anti-
nutrients present in B. patula leaves. The 
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concentration of tannin found in the leaves was 
1.0 ± 0.0 mg/100g. This was lower than the value 
1.86 mg/100g reported for Trianthema 
portulacastrum [34]. The safe limit of tannins in 
foods depends on the availability of protein in the 
food. The evaluated oxalate content of B. patula 
leaves  (6.71 ± 0.12 mg/g) was lower than the 
reported oxalate content of monkey orange 
seeds (26.25 mg/g) [35]. Oxalate is known to 
interfere with calcium absorption by forming 
insoluble salt of calcium and this insoluble salt of 
calcium can pass through the excretory system 
and interrupts with the efficient working of the 
kidney, and otherwise causes a disease called 
kidney stone [36]. Boiling has been found to be 
an effective measure in reducing the oxalate 
levels in leafy vegetables [37]. 
 

The saponin value of 5.37 ± 0.16 % in B. patula 
leaves was similar to 5.25 ± 0.28 % reported for 
the leaf of Chenopodium album [38]. With a level 
of < 10% of saponin level in the sample, it is 
considered safe as higher values have been 
found to lead to gastroenteritis [36,39]. The 
cyanide content of the leaves 4.72 ± 0.00 mg/kg 
was lower than the lethal dose of 40-60 mg/kg 
reported for cassava [40]. Thus, the cyanide level 
of our sample in the present study is within 
acceptable limit for human consumption. 
 

3.4 Amino Acids Composition of B. patula 
Leaves 

 

In the present study, B. patula leaves contained 
eighteen amino acids (Table 4). Ten out of the 
eighteen amino acids were classified as essential 
amino acids while the remaining eight were 
classified as non- essential amino acids. 
Glutamic acid was found to have the highest 
concentration (14.0 g/100g cp). This value was 
higher than those reported for Moringa oleifera 
leaves (8.22 g/100g) [41] and Celosia spicata 
leaves (12.8 g/100g cp) [42]. Tryptophan was 
found to have the lowest concentration (0.504 
g/100g cp. The methionine content of the leaves 
was higher when compared with the reported 
value for Ocimum gratissium leaves (1.88 
g/100g) [43], however these authors reported a 
higher tryptophan value (1.14 g/100g).  
 

The total amino acid (TAA) of B. patula leaves 
(92.0 g/100g cp) was higher than the reported 

TAA value of Moringa oleifera leaves (76.4 
g/100g cp), stem (65.4 g/100g cp) and root (70.9 
g/100g cp) [41]. This implies that B. patula leaves 
could be a better source of amino acid                   
when compared with moringa leaves, stem and 
root. 
 
The parameters on the quality of the protein in B. 
patula leaves are presented in Table 5. The 
value of the total essential amino acid (TEAA) 
with histidine in B. patula leaves (45.6 g/100g cp) 
was better than 24.42 g/100g cp reported for B. 
eurycoma seeds [44]; 21.5 g/100g cp for 
sorghum grains [45], but lower than 56.6 g/100g 
cp of the egg reference protein [46]. The 
percentage ratio of TEAA with histidine to the 
TAA in our sample (49.6%) was better than in 
Moringa oleifera leaves (46.4%) [41] and 
Ocimum gratissium leaves (48.7%)  [41]. 
 
The value of the total neutral amino acid (TNAA) 
for the sample was 50.6 g/100g cp with 
percentage ratio of 55.0 which implies that it 
made up the bulk of the amino acids in the 
sample. The total acidic amino acid (TAAA) of B. 
patula leaves was second in concentration after 
TNAA while the total basic amino acid TBAA was 
found to be the least concentrated which 
revealed that the protein is slightly acidic in 
nature. The aromatic amino acid (ArAA) range 
suggested for infant protein (6.8–11.8 g/100 g 
cp) [12] compares favourably with the current 
report of 10.5 g/100 g cp. The total sulphur 
amino acid (TSAA) (2.99g/100g cp) was about 
one half of the 5.8 g/100 g cp recommended for 
infants [12].  
 
It has been observed that vegetable proteins 
contain substantially more cystine than 
methionine, for example the %Cys in TSAA in 
Moringa oleifera leaves was 51.6% [41].  
However, in the present study, cystine level was 
lower than methionine and the % Cys in TSAA 
was 23.0, which implied that the sample behaved 
like animal protein.  Leu/Ile ratio (1.49) was low 
in the sample; hence no concentration 
antagonism might be experienced in the sample 
when used as the protein source in food. It has 
been shown that excess leucine in foods 
interfered with the utilization of isoleucine and 
lysine [47]. 

 
Table 3. The level of some anti-nutrients in  B. patula leaves 

 

Anti-nutrient Tannin (mg/100g) Oxalate (mg/g) Saponin (%) Cyanide (mg/kg) 

Composition 1.0±0.0 6.71 ± 0.12 5.37 ± 0.16 4.72± 0.0 
Values are mean ± standard deviation of duplicate determinations 
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Table 4. Amino acids composition of B. 
patula leaves (g/100g crude protein) 

 

Amino acid Concentration 

Glycine (Gly) 5.59 ± 0.36 
Alanine (Ala) 4.74 ± 0.39 
Serine (Ser) 4.04 ± 0.35 
Proline (Pro) 3.08 ± 0.21 
Valine (Val)

 
5.62 ± 0.13 

Threonine (Thr)
 

3.99 ± 0.14 
Isoleucine (Ile)

 
4.02 ± 0.26 

Leucine (Leu)
 

5.99 ± 0.35 
Aspartic acid (Asp) 9.94 ± 0.12 
Lysine (Lys)

 
5.89 ± 0.40 

Methionine (Met)
 

2.30 ± 0.04 
Glutamic acid (Glu) 14.0 ± 0.7 
Phenylalanine (Phe)

 
5.64 ± 0.25 

Histidine (His)
 

5.57 ± 0.17 
Arginine (Arg)

 
6.05 ± 0.81 

Tyrosine (Tyr) 4.39 ± 0.70 
Tryptophan (Trp) 0.504 ± 0.070 
Cystine (Cys) 0.687 ± 0.013 
Total (TAA) 92.0 

Values are mean ± standard deviation of duplicate 
determination 

 

The P-PER value of B. patula leaves (1.76) was 
comparable to that of moringa leaves (1.72) [39] 
but better than 1.62 and 0.27 documented for 

millet ogi and sorghum ogi respectively [48]. 
However, the P-PER value of our sample                
was lower than 4.06 (corn ogi) and reference 
casein with P-PER of 2.50 [48].The essential 
amino acid index (EAAI) obtained in the                 
present study (1.23) was slightly higher than the 
value for Ocimum gratissium leaves (1.18) [43]. 
EAAI is useful as rapid tool to evaluate food 
formulations for protein quality, although it does 
not account for difference in protein quality due 
to various processing methods or certain 
chemical reactions [49, 50]. Calculation of 
isoelectric point (pI) from the amino acids would 
give a rough estimate of the pH to prepare the 
protein isolate of an organic substance without 
necessarily going through protein solubility 
determination [51]. The pI of our sample was 
5.35. 
 
Amino acid scores of B. patula leaves based on 
FAO/WHO [52] (Table 6) standards revealed that 
all the essential amino acids had scores greater 
than 0.5 or 50%, showing the high quality of the 
leave protein. Trp had the least score with 0.504. 
Therefore, to correct for the amino acid score, it 
is 100/50.4 or 1.98 as much B. patula leaves if it 
were to serve as the sole protein source in           
diets.  

 
Table 5. Parameters on the quality of protein in B. patula leaves 

 

Parameter Level 

Total Amino Acid (TAA) 92.0 
Percent total amino acid (%TAA) 100 
Total non-essential amino acid (TNEAA) 46.5 
Percent total non-essential amino acid (%TNEAA) 50.5 
Total essential amino acid (TEAA) with Histidine 45.6 
Percent total essential amino acid (%TEAA) with Histidine 49.6 
Total essential amino acid (TEAA) without Histidine 40.0 
Percent total essential amino acid (% TEAA) without Histidine 43.5 
Total neutral amino acid (TNAA) 50.6 
Percent total neutral amino acid (%TNAA) 55.0 
Total acidic amino acid (TAAA) 23.9 
Percent total acidic amino acid (% TAAA) 26.0 
Total basic amino acid (TBAA) 17.5 
Percent total basic amino acid (%TBAA) 19.0 
Total sulphur amino acid (TSAA) 2.99 
Percent total sulphur amino acid ( %TSAA) 3.25 
Percent cystine in TSAA 23.0 
Total aromatic amino acid (TArAA) 10.5 
Percent total aromatic amino acid (%TArAA) 11.4 
Leu/Ile 1.49 
Calculated isoelectric point (pI) 5.35 
Predicted protein efficiency ratio (P-PER) 1.76 
Essential amino acid index (EAAI) 1.23 
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Table 6. Essential amino acid scores of B. patula leaves based on FAO/WHO (1973) standards 
 

Amino acid 
a
Suggested  level  of  

standard scoring pattern 
(mg/g cp) 

Amino acid content of 
sample (mg/g cp) 

Sample Score 

Ile 40 40.2 1.01 
Leu 70 59.9 0.856 
Lys 55 58.9 1.07 
Met+ Cys 35 29.9 0.854 
Phe + Tyr 60 100 1.67 
Thr 40 39.9 0.998 
Trp 10 5.04 0.504 
Val 50 56.2 1.12 
Total 360 390 1.08 

a 
 [52] 

 

Table 7. Amino acid score of B. patula leaves with respect to whole hen’s egg scoring pattern* 
 

Amino acid Whole hen's egg (g/100g) Sample (g/100g) Sample Score 

Val 7.50 5.62 0.749 
Thr 5.10 3.99 0.782 
Ile 5.60 4.02 0.718 
Leu 8.30 5.99 0.722 
Lys 6.20 5.89 0.950 
Met 3.20 2.30 0.719 
Cys 1.80 0.687 0.382 
Phe 5.10 5.64 1.11 
Tyr 4.00 4.39 1.10 
Trp 1.80 0.504 0.280 
Gly 3.00 5.59 1.86 
Ala 5.40 4.74 0.878 
Ser 7.90 4.04 0.511 
Pro 3.80 3.08 0.811 
Asp 10.7 9.94 0.929 
Glu 12.0 14.0 1.17 
His 2.40 5.57 2.32 
Arg 6.10 6.05 0.992 

*[46] 
 
Table 8. Essential amino acid scores of B. patula leaves based on requirements of pre-school 

child (2-5 years) scoring pattern 
 

Amino acid Preschool (g/100g) Sample (g/100g) Sample Score 

Val 3.50 5.62 1.61 
Thr 3.40 3.99 1.17 
Ile 2.80 4.02 1.44 
Leu 6.60 5.99 0.908 
Lys 5.80 5.89 1.02 
Met + Cys 2.50 2.99 1.20 
Phe +Tyr 6.30 10.0 1.59 
Trp 1.10 0.504 0.458 
His 1.90 5.57 2.93 

 
The results of the EAA of B. patula leaves based 
on the amino acid requirement recommended for 
preschool child (Table 8) revealed that His had 
the highest score with 2.93. Histidine is a semi-

essential amino acid particularly useful for 
children growth. It is the precursor of histamine 
present in small quantities in cells. Trp had the 
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least score with 0.458 and would need a 
correction of 100/45.8 or 2.18. 
 
Comparing the amino acid score of B. patula 
leaves with the whole hen’s egg score (Table 7), 
His, Gly, Glu, Phe and Tyr  had higher values 
than hen’s egg score; which makes the leaves a 
good source of these amino acids. Moreover, the 
amino acid with the least score was Trp (0.280 or 
28.0%) making it the limiting amino acid. Here, 
Trp would need a correction of 100/28.0 or 3.57.  
 

4. CONCLUSION 
 
This study has revealed that Brillantaisia patula 
leaves contained relatively high crude protein, 
crude fibre and crude fat. The leaves are 
observed to contain reasonable quantities of 
beneficial dietary mineral elements such as P, K, 
Na. Ca, Mg and Fe. The leaves showed very fair 
levels of anti-nutritional factors and also 
contained appreciable levels of essential amino 
acids such as valine, threonine, isoleucine, 
leucine, lysine, methionine, phenylalanine, 
histidine, arginine and tryptophan. 
 

DISCLAIMER 
 
The products used for this research are 
commonly and predominantly used products in 
our area of research and country. There is 
absolutely no conflict of interest between the 
authors and producers of the products because 
we do not intend to use these products as an 
avenue for any litigation but for the advancement 
of knowledge. Also, the research was not funded 
by any organization, rather it was funded by 
personal efforts of the authors. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Faparusi F, Bello-Akinosho MM, Oyede 

RT, Adewole A, Bankole PO, Ali FF.  
Phytochemical screening and antibacterial 
activity of Brillantaisia patula leaf. 
Research Journal of Phytochemistry. 
2012;6(1):9–16. 
DOI: 10.3923/rjphyto.2012.9.16 

2. Kimpouni V. First data on floristic diversity 
of Aubeville forest (Congo Brazzaville).  
Systematics and Geography of Plants. 
2008;78(1):47-62.   

Available:www.jstor.org/stable/20649749. 
3. Royal Botanic Gardens, Kew (K). 

Brillantaisia patula T. Anders,  
Available:https://plants.jstor.org/stable/hist
ory/10.5555/al.ap.upwta.1_22. 

4. Egbi G, Gbogbo S, Mensah GE, Glover-
Amengor M, Steiner-Asiedu M. Effect of 
green leafy vegetables powder on anaemia 
and vitamin-A status of Ghanaian school 
children. BMC Nutrition. 2018;27.  
DOI: 10.1186/s40795-018-0235-x 

5. Makambila-Koubemba MC, Mbatchi B, 
Ardid D,  Gelot A, Henrion C, Janisson R, 
Abena AA, Banzouzi J-T. Pharmacological 
studies of ten medicinal plants used for 
analgesic purposes in Congo Brazzaville. 
International Journal of Pharmacology; 
2011;7:608-615.  
DOI: 10.3923/ijp.2011.608.615. 

6. Mbatchi SF,  Mbatchi B,  Banzouzi JT, 
Bansimba T, Nsonde GF, Ntandou GFN, 
Quamba JM, Berry A, Bernoit-Vical F. In 
vitro antiplasmodial activity of 18 plants 
used in Congo Brazzaville traditional 
medicine. Journal of Ethnopharmacology. 
2006;104:168-174.  
DOI: 10.1016/j.jep.2005.08.068 

7. Moronkola DO, Faruq UZ, Osho A. 
Essential oils of stem and leaf from 
Nigerian Brillantaisia patula T. and. Var.  
Journal of Essential Oil Bearing Plants. 
2015;12(5):569-573.  
DOI: 10.1080/0972060X.2009.10643759 

8. AOAC. Official methods of analysis (18th 
ed). Association of Official Analytical 
Chemists, Washington DC;2005.  

9. Van-Burden TP, Robinson WC. Formation 
of complexes between protein and tannin 
acid. Journal of Agriculture and. Food 
Chemistry. 1981;1:77. 

10. Obadoni BO, Ochuko PO. Phytochemical 
studies and comparative efficacy of the 
crude extracts of some homostate plants in 
Edo and Delta States of Nigeria. Global 
Journal of Pure and Applied Science. 
2001;8:203-208. 

11. Eleazu CO, Eleazu KC.  Determination of 
the proximate composition, total 
carotenoid, reducing sugars  and  residual 
cyanide levels of flours of 6 new yellow 
and white cassava (Manihot esculenta 
Crantz) varieties. American Journal of 
Food Technology. 2012;7: 642-649.  
DOI: 10.3923/AJFT.2012.642.649 

12. FAO/WHO. Protein quality evaluation. 
Report of Joint FAO/WHO Expert 
Consultation held in Bethesda, USA;1989. 



 
 
 
 

Akinsola et al.; APRJ, 8(4): 63-73, 2021; Article no.APRJ.78106 
 

 

 
71 

 

13. Nielsen SS. Introduction to the chemical 
analysis of foods, CBS Publishers and 
Distributors, New Delhi;2002. 

14. Johnson E, Udoh A, Etim E, Attih E, 
Williams I. Phytochemical studies, 
proximate and mineral composition of 
ethanol leaf extract of Duranta repens  
Linn (Verbenaceae). Research Journal of 
Phytochemistry. 2018;12.  
DOI: 10.1080/23311932.2020.1789421 

15. Onwordi CT, Ogungbade AM, Wusu AD. 
The proximate and mineral composition of 
three leafy vegetables commonly 
consumed in Lagos, Nigeria. Africa Journal 
of Pure Applied Chemistry. 2009;3:102-
107.  
DOI: 10.5897/AJPAC.9000170 

16. Hussain K, Ismail Z, Sadikun A, Ibrahim P. 
Proximate and qualitative analysis of 
different parts of Piper sarmentosum, and 
quantification of total amides in various 
extracts. Phamacognosy Research. 
2009;1:113-119.  

17. Asaolu SS, Adefemi SO, Oyakilome IG, 
Ajibulu KE, Asaolu MF. Proximate and 
mineral composition of Nigeria leafy 
vegetables. Journal of Food Research. 
2012;1(3):214-218.  
DOI:10.5539/jfr.v1n3p214 

18. Idris OA, Wintola OA, Afolayan AJ.  
Comparison of the proximate composition, 
vitamins (ascorbic acid, α-tocopherol and 
retinol), anti-nutrients (phytate and oxalate) 
and the GC-MS analysis of the essential oil 
of the root and leaf of Rumex crispus L. 
Plants. 2019;8(3):51.  
Available:https://doi.org/10.3390/plants803
0051 

19. Ajayi OB, Oluyege JO, Olalemi OM, 
Ilesanmi TM. Nutritional composition, 
phytochemical screening and antimicrobial 
properties of leaf of Ficus exasperate 
(Vahl). Asian Journal of Biological and Life 
Sciences. 2012;1(3):242–246. 

20. Datta S, Sinha BK, Bhattacharjee B, Seal 
T. Nutritional composition, mineral content, 
antioxidant activity and quantitative 
estimation of water soluble vitamins and 
phenolics by RP-HPLC in some lesser 
used wild edible plants. Heliyon, 
2019;5(3):e01431.  
DOI:10.1016/j.heliyon.2019.e01431 

21. Bello MO, Falade OS, Adewusi 
SRA, Olawore NO. Studies on the 
chemical compositions and anti-nutrients 
of some lesser known Nigeria fruits. 

African Journal of Biotechnology. 
2008;7(21):3972-3979.  
DOI: 10.5897/AJB2008.000-5071 

22. Alikwe PCN, Ohimain EI, Omotosho SM, 
Afolabi OO. Proximate, mineral, 
phytochemical and amino acid composition 
of Ocimum gratissimum and Ocimum 
sanctum leaf meals as potential feed 
additives in monogastric nutrition. 
Continental Journal of Animal and 
Veterinary Research. 2013;(1):22–30.  
Available:http://doi.org/10.5281/zenodo.81
8301.  

23. Meyers CD, Kamanna VS, Kashyap ML. 
Niacin therapy in atherosclerosis. Current 
Opinion in Lipidology. 2004;15(6):659– 
665.  
DOI: 10.1097/00041433-200412000-00006 

24. Ogungbenle HN. Chemical composition, 
functional properties and amino acid 
composition of some edible seeds. Rivista 
Italiana Delle Sostanze Grasse. 
2006;83:81-85.  

25. Fallon S, Enig MG. Nourishing traditions: 
The cookbook that challenges politically 
correct nutrition and the diet Dictocrats, 2

nd
 

edition. 2001;40-45.  
26. Ullah I, Gul S, Rehman HM, Ahmad N. 

Ullah I. Din A, Jawad SM, Ali J, Ahmad A,  
Akbar MU.  Analysis of nutrients and 
minerals of some wild edible plants. 
International Journal of Fauna and 
Biological Studies. 2017;4(6):35-39.  

27. Indrayan AK, Sharma S, Durgapal D, 
Kumar N, Kumar M. Determination of 
nutritive value and analysis of mineral 
elements for some medicinally valued 
plants from Uttaranchal. Current Science. 
2005;89:1252-1255.  

28. Adeyeye EI, Fagbohun ED. Proximate, 
mineral and phytate profiles of some 
selected spices found in Nigeria. Pakistan. 
Journal of Science and Industrial 
Research. 2005;48:14-22.  

29. Adeyeye EI, Oyarekua MA. Proximate 
composition and some nutritionally 
valuable minerals in the dehulled seeds 
and seeds of Anacardium occidentale and 
Blighia saphid. Biology and Biotechnology 
Research Asia. 2008;5(1):99-106. 

30. Saupi N, Zakaria MH, Bujang JS. Analytic 
chemical composition and mineral content 
of yellow velvet leaf (Limnocharis flava L. 
Buchenau's) edible parts. Journal of 
Applied Science. 2009;9:2969-2974.  
DOI: 10.3923/jas.2009.2969.2974  



 
 
 
 

Akinsola et al.; APRJ, 8(4): 63-73, 2021; Article no.APRJ.78106 
 

 

 
72 

 

31. Turan M, Kordali S, Zengin H, Dursun A, 
Sezen Y. Macro and micro mineral content 
of some wild edible leaves consumed in 
Eastern Anatolia. Acta Agriculturae 
Scandinavica Section B: Plant Soil 
Science. 2003;53:129-137.  
DOI: 10.1080/090647103100095 

32. Owens A, Harriet H. Special topics in 
toddler and preschool nutrition: vitamins 
and minerals in childhood and children with 
disabilities. In: Life Cycle Nutrition: An 
evidence based approach. S. Edelstein 
and J. Sharlin (Eds.), Jones and Bartlett 
Publishers, Sudbury, Massachusetts;2009. 

33. Bray TM, Levy MA. Dietary zinc in brain 
development behaviour and neuropathy. 
In: Nutritional neuroscience, Lieberman 
H.R., Kanarek, R.B. and Prasad, C. (Eds.), 
CRC Press, Taylor and Francis Group, 
Boca Raton; 2005:271- 284. 

34. Ajayi OB; Bamidele, TJ, Malachi OI, 
Oladejo AA. Comparative proximate, 
minerals and antinutrient analysis of 
selected Nigerian leafy vegetables. Journal 
of Applied Life Sciences International. 
2018;16(1):1-8.  
DOI: 10.9734/JALSI/2018/26666 

35. Abdulmumin U, Umar KJ, Muhammad MU, 
Abubakar L. Nutritional and anti-nutritional 
composition of monkey orange (Strychnos 
innocua Del) fruit seeds grown in Zuru, 
Nigeria. African Journal of Food Science 
and Technology. 2017;8(4):056-062.  
DOI: 10.14303/ajfst.2017.017 

36. Sheetal G, Jyothi LA, Manjunath MN, 
Jamuna P. Analysis of nutrient and anti-
nutrient content of underutilized green 
leafy vegetable. LWT Food Science and 
Technology. 2004;30(4):339-345.  
DOI: 10.1016/j.lwt.2004.06.012 

37. Savage G, Vanhanen L. Oxalate contents 
of raw, boiled, wok-fried and pesto and 
juice made from fat hen (Chenopodium 
album) leaves. Foods. 2019;8:2.  
DOI:10.3390/foods8010002  

38. Afolayan AJ, Jimoh FO. Nutritional quality 
of some wild leafy vegetables in South 
Africa. International Journal of Food 
Sciences and Nutrition. 2009;60(5):424-
431. 
DOI: 10.1080/09637480701777928 

39. Ogungbenle HN. Nutritional quality and 
amino acid composition of date palm fruit 
flour. Rivista. Italia Sostanze Grasse. 
2008;LXXXV:54-59. 

40. Mohan VR, Tresina PS, Dffodil ED. 
Antinutritional factors in legume seeds: 

Characteristics and determination. 
Encclopedia of Food and Health. 2016; 
211-220.  
DOI: 10.1016/B978-0-12-384947-2.00036-
2 

41. Olaofe O, Adeyeye EI, Ojugbo S. 
Comparative study of proximate amino 
acid and fatty acids of Moringa oleifera 
tree. Elixir Applied Chemistry. 
2013;54:12543-12554. 

42. Ogungbenle HN, Otemuyiwa FF. Food 
properties and amino acid composition of 
Celosia spicata leaves. Advances in 
Analytical Chemistry. 2015;5(1):1-7.  

43. Adeyeye EI, Oyarekua MA. Chemical 
composition of the leaves of tea bush 
(Ocimum gratissium L.). Bangladesh 
Journal of Scientific and Industrial 
Research. 2015;50(2):93-108.  

Available:https://doi.org/10.3329/bjsir.v50i2
.24350. 

44. Ajayi OB, Akomolafe SF, Adefioye A. 
Proximate analysis, mineral contents, 
amino acid composition, anti-nutrients and 
phytochemical screening of Brachystegia 
eurycoma harms and Pipper guineense 
schum and thonn. American                 
Journal of Food and Nutrition. 
2014;2(1):11-17.  

DOI: 10.12691/ajfn-2-1-3 

45. Adeyeye EI. The intercorrelation of the 
amino acid quality between raw, steeped 
and germinated guinea corn (Sorghum 
bicolor) grains. Bulletin of Chemical 
Society of Ethiopia. 2008;22(1):11-                 
17.   

DOI: 10.4314/bcse.v22i1.61320 

46. Paul AA, Southgate DA, Russel J.  First 
supplement to McCance and 
Widdowson’s. The composition of foods. 
HMSO, London; 1976  

47. Gloaguen M, Le Floc'h N, Corrent E, 
Primot Y. van Milgen J. Providing a diet 
deficient in valine but with excess leucine 
results in a rapid decrease in feed intake 
and modifies the postprandial plasma 
amino acid and -keto acid concentrations 
in pigs. Journal of Animal Science. 
2012;90(9):3135-42. 

DOI: 10.2527/jas.2011-4956 

48. Oyarekua MA, Eleyinmi AF. Comparative 
evaluation of the nutritional quality, 
functional properties and amino acid profile 
of co-fermented maize/cowpea and 
sorghum/cowpea ogi as infant 



 
 
 
 

Akinsola et al.; APRJ, 8(4): 63-73, 2021; Article no.APRJ.78106 
 

 

 
73 

 

complementary food. Asian Journal of 
Clinical Nutrition. 2009;1(1):31–39.  

DOI: 10.3923/ajcn.2009.31.39 
49. Olatidoye OP, Shittu TA, Awexcelonorin 

SO, Ajisegiri ESA. Nutritional profile, 
protein quality, and biological value of raw 
and roasted cashew kernels (Anacardium 
occidentale) grown in southwest Nigeria. 
Croatian Journal of Food Science and 
Technology. 2020;12(1):11-19.  
DOI: 10.17508/CJFST.2020.12.1.02 

50. Adeyeye EI, Oseni OAA, Popoola KO, 
Gbolagade YA, Olatoye AR, Idowu K. 

Amino acid composition of kilishi - Nigerian 
(beef jerky) meat. Sustainable Food 
Production. 2020;8:1-16.  
DOI:10.18052 

51. Adeyeye EI, Oyarekua MA, Adesina AJ. 
Amino acids compositions of roasted 
cocoa, cocoa nibs and cocoa shell. 
International Journal of Current Research 
in Chemistry and Pharmaceutical 
Sciences. 2014;1(9): 1-11. 

52. FAO/WHO. Energy and protein 
requirements, Technical Report Series No 
522, WHO, Geneva;1973. 

_________________________________________________________________________________ 
© 2021 Akinsola et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/78106 

http://creativecommons.org/licenses/by/4.0

