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The aim of this study is to make a comparative analysis of the proximate, mineral 
and phytochemical compositions of the leaves of Vernonia amygdalina and Ocimum 
gratissimum plants. The analyses were investigated in accordance with standard pro-
cedures and compared. The results showed that Vernonia amygdalina (bitter leaf) 
and Ocimum gratissimum (scent leaf) contained respectively, crude protein (47.23 
± 0.13%, 16.38 ± 0.50%), moisture content (2.41 ± 0.15%, 6.58 ± 0.74%), ash (14.67 
± 0.29%, 14.33 ± 0.09), crude lipid (4.50 ± 0.23%, 2.67 ± 0.28%), crude fibre (5.33 ± 
0.71%, 2.91 ± 0.66%), carbohydrate (40.43 ± 2.59%, 56.28 ± 0.44%) and the ener-
gy value (70.07 ± 1.06 kJ/kg, 69.92 ± 1.85 kJ/kg). Vernonia amygdalina had higher 
(P<0.05) crude protein, crude lipid, crude fibre, ash content and energy value but low-
er in moisture and carbohydrate content than Ocimum gratissimum. However, Oci-
mum gratissimum showed the higher composition of calcuim, Magnesium, potassium, 
iron, copper, and zinc content compared to Vernonia amygdalina, whereas Vernonia 
amygdalina had higher phosphorous value. Phytate and saponin were significant-
ly predominant (P<0.05) in Ocimum gratissimum relative to Vernonia amygdalina, 
whereas flavonoid, alkaloid and tannin were higher (P<0.05) in Vernonia amygdalina. 

The results showed that the two leaves evaluated contained varying amount of the 
proximate, minerals and phytochemicals, hence, their higher nutritional and medici-
nal value. Therefore, the regular use of these leaves is highly recommended.
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Introduction
Most African countries including Nigeria are blessed with a di-

versity of vegetable plants which play a basic role in nutrition and 
healthy body development. Researches have indicated that a vast 
number of indigenous plants play a significant role in the diet of 
the populace (FAO [1]). Unfortunately, an estimate of 789 million 
people in developing countries still suffers from malnutrition, es-
pecially infants and children of rural areas (Olumide, et al. [2]). This 
might be the result of high increase in human population, high pric-
es of food items and increasing rate of poverty which are the major 
causes of food insecurity in most developing countries of the world 
(Weaver [3]). Malnutrition can be tremendously reduced with an 
increased use of foods rich in energy, proteins, iron and vitamin A 
most especially those from the rural environment. The Food and 
Agricultural Organization of the United Nation has suggested the 
need for a 4% increase in the production of nutritious food yearly, 
as a means of combating food scarcity for the world’s projected pop-
ulation (FAO [1]). This has necessitated the need to incorporate non 
convectional food (i.e. herbal plants) into human diets as a means of 
alleviating nutritional deficiencies especially in rural communities. 

Vegetable plants are the cheapest and most available sources 
of important nutrients, supplying the body with minerals, vita-
mins and some hormone precursors, protein, energy and essential 
amino acids (Olumide, et al. [2]). Studies have revealed that many 
wild plants possess high minerals, vitamins, fiber and phytochem-
ical contents that make them nutritionally important (Tukan, et al. 
[4]). Medicinal plants are plants that contain substances that can be 
used for therapeutic purposes or for synthesis of drugs (Olumide, 
et al. [2]). However, many of these plants are underutilized today 
because of the inadequate scientific knowledge of their nutritional 
potentials. The lack of nutritional information and inadequate de-
velopment of nutritionally improved products from local raw mate-
rials have direct bearing on nutrition. Much effort has been concen-
trated on seeds while leafy vegetables have largely been ignored. 
Recently in Africa, increased interest has been observed in the use 
of herbs to improve health; herbs could be regarded as one of the 
first real functional food but has largely become forgotten food in 
the modern westernized diet. So many people consume vegetables 
because of their flavors and taste, and do not concern themselves 
with their nutritional composition (Olumide, et al. [2]). The role 
played by plants in human health and nutrition, food security and 
economic welfare of rural communities in developing world are of 
great importance. 

The availability of vegetables to some extent determines the 
importance of plants in human diets. The consumption of plants 
at various seasons is associated with potential health benefits (Is-
abelle, et al. [5]). Among such nutritious and medicinal plants are  

 
Vernonia amygdalina (bitter leaf) and Ocimum gratissimum (scent 
leaf). Vernonia amygdalina (bitter leaf) is a shrub or small tree that 
grows throughout tropical Africa, and is popularly called bitter leaf 
because of its abundant bitter taste (Dalziel [6]). It is known among 
the Hausa as ‘shuwaka’ Yorubas as ‘ewuro’ (Eromosele, et al. [7]). 
The leaves contain a considerable amount of anti-nutritional fac-
tors like high level of tannic acid and saponin. Research has shown 
that Vernonia amygdalina have some beneficial effect in disease 
management in poultry such as anti-bacterial and anti-parasitic 
and antioxidant (Hassan, et al. [8]) and as growth promoter by en-
hancing the gastrointestinal enzymes thus increasing feed conver-
sion efficiency (Olabatoke, et al. [9]). Beside that it is used as an in-
digenous vegetable in human nutrition, the plant has also acquired 
significant relevance in human medicine having been proven to 
possess potent antii-malarial as well as anti-tumorigenic proper-
ties (Guil, et al. [10]). Ocimum gratissimum commonly known as 
“scent leaf’, “tea leaf” or “fever plant” belongs to the family Lamia-
ceae and is found mostly in the tropical countries including Nigeria, 
India, North and South America, Mexico and Brazil. 

It is a full developed flowering plant with roots, stem, and 
leaves systems (Olumide, et al. [2]). It is known among the Hausa 
as ‘musuru nzugu,’ Yorubas as ‘efirin’ (Bello, et al. [11]). The leaves 
have strong aromatic odour, popularly used to flavour soup, spice 
meat and also useful for medicinal and culinary purposes. It is nat-
urally and traditionally used to relief pains and in the treatment of 
rheumatism, diarrhea, high fever, convulsions, diabetes, eczema, 
piles, skin infections, gastroenteritis, stomachache, cuts, wounds, 
inflammation, diuretic and as a repellant (Okunlola, et al. [12]). 
Therefore, this study quantitatively analyzed the proximate, miner-
al, and phytochemical compositions of the leaves of Vernonia amyg-
dalina and Ocimum gratissimum that are commonly found within 
the community.

Materials and Methods
Sample Collection

Fresh tender leaves of Vernonia amygdalina (bitter leaf) and 
Ocimum gratissimum (scent leaf) were collected from a garden in 
Kashere, Gombe State, Nigeria. After collection, the samples were 
then transported to the laboratory in a 50kg Golden Penny sack 
and authenticated by a certified botanist at the herbarium unit of 
Department of Biological Sciences, Federal University of Kashere, 
Nigeria. The leaves were individually washed with deionized water 
and oven-dried at 70ºC until a constant weight was obtained. All 
samples were ground using a wooden mortar and pestle to produce 
a fine composite powder and sieved in a mesh size of 0.5 mm to en-
sure smooth and homogenous surface. The powdered sample was 
transferred in to the clean and dried plastic containers and labeled 
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as Vernonia amygdalina leaf and Ocimum gratissimum leaf (Adeleye 
and Otokiki, 1999).

Proximate Analysis 

Moisture content was determined by drying 2 g of the sample in 
preweighed crucible at 105°C for 24 h in a convection oven (mod-
el OV-160, Gallenkamp BS, England) and determined according to 
standard protocols (Okunlola, et al. [12]). Ash content was deter-
mined at 550ºC. Crude protein was determined from total organic 
nitrogen using the Kjeldhal procedure and crude protein value was 
obtained by multiplying the total nitrogen value by a factor of 6.25. 
Crude lipid (fat) was determined by extracting 2 g of the sample 
with petroleum ether for 12 h. The extract was reduced to half by 
evaporation and dried at 105°C in an oven until a constant weight 
was obtained. The percent lipid content was calculated by dividing 
the weight obtained after drying with the weight of the sample for 
estimation of the lipid (fat) content (Okunlola, et al. [12]). Crude fi-
bre content were determined according to the procedures of AOAC 
[13]. while the estimation of carbohydrate content was calculated 
from the differences in the sum of protein, fat, moisture, and ash 
content subtracted from 100:

( )  100  % %  %  % CHO ash crude protein crude lipid fibre= − + + +                  (1)

The total energy value of Vernonia amygdalina leaf (VAL) and 
Ocimum gratissimum leaf (OGL) in Kcal/100 g was estimated fol-
lowing the method of FAO [1].

( ) ( ) ( ) ( )   %   4   %   4     9Energy kcal CHO x CP x CL x= + +    (2)

Where CHO, CP and CL stand for carbohydrate, crude protein 
and crude lipid respectively (Hassan, et al. [8]).

Mineral Analysis

The sample was digested into solution by wet digestion using 
a mixture of conc. Nitric, perchloric and sulphuric acids in the ra-
tio 9:2:1 respectively. Fe, Zn, Cr, Co, Mg, Ca, Cu and Mn were deter-
mined by AAS, while Na and K were determined using atomic emis-
sion spectrometer and colorimetric method was used to determine 
phosphorus in the samples.

Phytochemical Analysis

Determination of total flavonoid in the leaf extract was carried 
out following Sun et al. (1999). The extract (1 mL) was incubated 
at room temperature for 5 min after mixing with 1.7 mL of 30% 
methanol, 0.3 mL of 0.5 M NaNO2 solution and 0.3 mL of 10% AlCl3. 
With addition of 2.0 mL of 4% NaOH (w/v), absorbance was esti-
mated at 500 nm. The total flavonoid concentration was calculated 
from a standard calibration curve. To determine saponins content 
extracts of each sample were boiled together with 20 mL of distilled 
water in a water bath, and vigorously shaken. Appearance, and per-

sistence, of frothing before and after warming indicated presence of 
saponins (Okunlola, et al. [12]). Tannin was determined by the Fo-
lin-Denis colorimetric method. About 0.5 g of extracts of each sam-
ple were boiled in 20 mL of water in a test tube and filtered through 
filter paper under gravity. A few drops of 0.1% ferric chloride was 
added. A brownish green or a blue-black coloration indicated pres-
ence of tannins (Okunlola, et al. [12]). Means were separated by 
standard error. Phytate was determined by the AOAC method [13]. 

Results and Discussion
Analysis of Proximate Composition

Table 1: Analysis of Proximate Composition of Vernonia Amygd-
alina and Ocimum Gratissimum.

Component 
analyze

Vernonia amyg-
dalina

Ocimum gratis-
simum

Crude protein (%) 47.23 ± 0.13a           16.38 ± 0.50b

Moisture content 
(%) 2.41 ± 0.15a            6.58 ± 0.74b

Ash (%) 14.67 ± 0.29            14.33 ± 0.09

Crude lipid (fat) 
(%) 4.50 ± 0.23              2.67 ± 0.28  

Crude fibre (%) 5.33 ± 0.71            2.91 ±0.66

Carbohydrate 
(CHO) (%)                                                    40.43 ± 2.59a            56.28 ± 0.44b

Energy value 70.07 ±1.06             69.92 ±1.85

Note: amean ± SE of 3 replicates.  Means with different alpha-
bets along the rows were significantlly different (p≤0.05) level of 
probability.

The proximate composition of the leaves of Vernonia amygda-
lina and Ocimum gratissimum varied and were presented in (Table 
1). The results showed that the crude protein, moisture content, 
crude lipid, crude fibre and carbohydrate composition values of 
the two leaves were significantly different (p≤0.05) level of prob-
ability.  However, it could be noticed from the results that that the 
ash content and energy values of the leaves were not significant-
ly different (p≤0.05) level of probability. Between the two leaves, 
Vernonia amygdalina had the higher crude protein (47.23%), crude 
lipid (fat) (4.50%) and ash content (14.67%), crude fibre (5.33%) 
and energy value (70.07 kJ/kg) but lower moisture content and car-
bohydrate composition (2.67 and 40.43 %,) respectively. The low 
level of moisture in the Vernonia amygdalina leaves favours their 
preventive properties against microbial attach which suggests that 
the leafy vegetables would store for long without spoilage since 
a higher water activity could enhance microbial action bringing 
about spoilage. However, Ocimum gratissimum contained the high-
er percentage of moisture and carbohydrate (6.58 and 56.28% 
respectively). The higher moisture content recorded for Ocimum 
gratissimum leaves (wet form) could promotes greater activity of 

https://dx.doi.org/10.26717/BJSTR.2022.46.007420


Copyright@ Kabir Adebayo Sanusi | Biomed J Sci & Tech Res | BJSTR. MS.ID.007420.

Volume 46- Issue 5 DOI: 10.26717/BJSTR.2022.46.007420

37921

water-soluble enzymes and co- enzymes needed for metabolic ac-
tivities. The high moisture contents makes the leafy vegetable aid 
the digestion of food (Okunlola, et al. [12]). 

Comparatively, moisture content recorded in this study is sig-
nificantly higher than the value obtained for Ocimum gratissimum 
(13.60%) and (14.50%) for Vernonia amygdalina leaves by (Olu-
mide, et al. [2]) and similar to the values for O. gratissimum (6.5%) 
and Vernonia amygdalina (2.4%) obtained by (Okunlola, et al. [12]). 
The fat contents of Vernonia amygdalina and Ocimum gratissimum 
were also comparably low suggesting that the vegetable plants 
cannot serve as oil vegetables but may be useful for individuals on 
weight-reducing diets (Okunlola, et al. [12]). The high crude pro-
tein content and ash values recorded for both Vernonia amygdalina 
(47.23, 14.67%) and Ocimum gratissimum (16.38, 14.33%) leaves 
were found to be higher than the values reported by (Olumide, et 
al. [2]). for Vernonia amygdalina (21.00, 7.10%) and Ocimum gratis-
simum (14.35, 10.50%). These high protein content and ash value 
suggests that both leafy vegetables are potential source of protein 
and minerals, hence could be utilized as protein and vitamin sup-
plement in the diet (FAO [1]). The high values of ash content may 
indicate that the leaves contain some nutritionally essential miner-
als essential for growth and development of human and livestock 
(Ladan, et al. [14]). More so, Vernonia amygdalina contain higher 
crude fibre compared to Ocimum gratissimum indicating the former 
could be utilized in the preparation of spicy foods. 

Mineral Element Composition

The results of mineral elements composition in the leaves of the 
two plants (Ocimum gratissimum and Vernonia amygdalina) were 
shown in (Table 2). The results showed that Ocimum gratissimum 
was significantly higher (P<0.05) in calcuim, magnesium, potas-
sium, sodium, copper and iron concentration (3417.90, 268.72, 
180.67, 136.54 mg/g, 10.75 μg/g and 598.02 μg/g) respectively, 
compared to Vernonia amygdalina leaf. However, Vernonia amygd-
alina was significantly higher in zinc (50.02 μg/g), Chromium (0.86 
μg/g) and phosphorus (61.56 μg/g) respectively. For macronutri-
ents, calcium and magnesium were higher than other macronutri-
ents for both Ocimum gratissimum and Vernonia amygdalina (Table 
2). The presence of calcium and magnesium in the two leafy vege-
table plants indicate that their consumption could be good sources 
of minerals for human health. Calcium is necessary for the strong 
bones and teeth. Calcium and phosphorus are essential in human 
diet and play vital role in building healthy and dense bones, blood 
clotting and normal functioning of the heart, nervous system and 
muscles (Idris et al. 2011). Magnesium plays a major role in re-
laxing muscle along the airway to the lungs thus, allowing asthma 
patients to breathe easily. It also plays fundamental roles in most 
reactions involving phosphate transfer; essential in the structural 

stability of nucleic acid and while its deficiency in man is responsi-
ble for severe diarrhoea and migraines (Oluyemi, et al. [15]).  This 
indicates that the two leaves can provide part of the daily required 
calcuim in the body when consumed. 

Table 2: Mineral Composition of leaves of Vernonia Amygdalina 
and Ocimum Gratissimum.

Element Vernonia amygda-
lina

Ocimum gratissi-
mum                                                     

Macrominerals (mg/100 g DW)

Ca 2857.60 ± 0.05a 3417.90 ± 1.55b

Mg 260.12 ± 0.31a 268.72 ± 0.06

Na 123.45 ± 0.09a 136.54 ± 1.22b

K 175.58 ± 0.36 180.67 ± 0.49

P (μg∙g−1) 61.56 ± 0.08 53.14 ± 0.01

Microminerals (μg/100 g DW)

Fe 520.01 ± 0.65a                                   598.02 ± 0.010 b

Zn 50.02 ± 0.04a 37.65 ± 0.123b                                         

Cu 10.20 ± 0.002 10.75 ± 0.026

Cr 0.86 ± 0.045 0.254 ± 0.014

Note:  a mean ± SE of 3 replicates. DW: dried weight

Potassium is responsible for nerve action and some osmo-reg-
ulation in the body fluid while iron is an essential trace element for 
hemoglobin formation, normal functioning of central nervous sys-
tem and in oxidation of carbohydrates, protein and fats (Olumide, 
et al. [2]).  Zinc is an essential trace element for protein and nucleic 
acid synthesis and vital in infancy and adolescence body develop-
ment (Melaku [16]). The higher values for the elemental minerals 
recorded for the two leafy samples indicates that both Vernonia 
amygdalina and Ocimum gratissimum can contribute these miner-
als and enhance their availability in daily life.

Phytochemical Properties Screening  

The analysis of the leaves of the two vegetable plants revealed 
that they contained appreciable amount of phytochemicals. The 
phytochemical screening as shown in (Table 3) revealed that phy-
tate, saponin, flavanoid, tannin and alkaloid were present in the 
leaves in either or both plants. The results showed that phytates 
are present in both Vernonia amygdalina and Ocimum gratissimum, 
but higher in Ocimum gratissimum leaves (205.93mg/g).  Specifi-
cally, phytate and alkaloid were significantly predominant (P>0.05) 
in Ocimum gratissimum relative to Vernonia amygdalina whereas 
flavonoid, tannin and saponin were present in Vernonia amygda-
lina. The saponins are a group of compounds containing glycones 
linked with biological effects including erythrocyte haemolysis, de-
pressed growth, and acid metabolism (Chai, et al. [17]). Saponins 
are used in medicine and pharmaceutical industries because of its 
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foaming ability with frothy effect while flavonoids are well known 
antioxidants (FAO [1]). (Okunlola, et al. [12]) reported that high 
level of tannin and saponin in Vernonia amygdalina were responsi-
ble for the bitter taste of the plant. The nutritional effect of tannins 
is mainly related to their interaction with protein (Miroslav, et al. 
[18]). 

Table 3: Phytochemical Properties Leaves of Vernonia Amygdali-
na and Ocimum Gratissimum.

Parameter Vernonia amyg-
dalina                          

Ocimum gratis-
simum

      Phytate 
(mg/100 g DW) 56.75 ± 0.025a 205.93 ± 0.421b 

      Phytochem-
icals

      Saponins + -                                                                                  

      Tannins ++ +

       Flavanoid + ++

         Alkaloid - +

Note: a mean± SE of three replicates  + = Present ++ = concen-
tration

Tannins are known to have antiviral, antibacterial, antitumor 
and antidiabetic properties via carbohydrate modulation, hence 
suggesting the presence of the phytochemical has made Vernonia 
amygdalina and Ocimum gratissimum useful medicinal plants (Has-
san, et al. [19]). More so, the presence of tannins and alkaloids are 
responsible for the astringent flavour in these leaves. 

Conclusion 
The study revealed that Vernonia amygdalina and Ocimum gra-

tissimum leaves are good sources of crude proteins, crude fat and 
minerals with levels particularly higher in most cases in Vernonia 
amygdalina than Ocimum gratissimum. Ocimum gratissimum had 
the higher level of calcium, magnesium, sodium, potassium, iron 
and copper but Vernonia amygdalina has a higher level of phos-
phorus, zinc and chromium. These leaves also contain high levels 
of some phytochemicals. Vernonia amygdalina had predominant-
ly flavanoid and tannin and saponin while phytate, flavanoid and 
alkaloid were higher in Ocimum gratissimum. In conclusion, these 
commonly available plants leaves are good sources and potent bio-
active compounds which could be used for therapeutic purpose or 
as precursors of synthetic drugs.
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