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Abstract:- Vegetables are considered as one of the cheap
sources of nutients (minerals) supplement to man. Their
nutritional worth is the richness in minerals which is
necessary in the up keep of human health. This study
focused on determining and comparing the nutritional
composition (macronutrient, micronutritent and vitamin
C) of kenaf, roselle and Jew’s mallowin Bali Local
Government of Taraba State.The plant were identified
using pertinent taxonomic literature by Garjila (2016).
Also standard procedure by Anne (2019) was used to
determine the concentration of vitamin C and X-ray
Fluorescence, Model: Nitin TM XL3t Analyzer was used
to analyse the macro and micronutrients concentration
of Cu, P, Zn, Pb, Mg, Mn, Fe, Cr, Ca and S. The result of
the study shows that kenaf contain calcium 2.957 9%,
potassium 3.252 %, iron 0.023 9%, zinc 0.004 9o,
aluminum 0.097 %. The concentration of phosphorus,
vitamin C and sulphur are 0.464 %, 0.460 g/L and 1.170
% respectively. Roselle comprise of calcium 4.315 %,
potassium 1.898 9%, iron 0.007 %, zinc 0.002 % and
aluminum 0.073 %. The amount of phosphorus,
vitamin C and sulphur are 0.111 %, 0.232 g/L and 0.250
% respectively. The amount of phosphorus, vitamin C
and sulphur in Jew’s Mallow are 0.250 %, 0.212 g/L and
0.337 % respectively. Jew’s Mallow also cotains 1.875 %
calcium, 4.338 % potassium, 0.005 % iron, 0.002 % zinc
and 0.144 %aluminum.The three vegetables (kenaf,
roselle and Jew’s mallow) contain significant amount of
minerals (Ca, P, Fe, K, S, Zn, and Cu), and a reasonable
amount of vitamins C. Thus, the vegetables may be used
as mineral supplements and also useful in the
management of various diseases and illnesses in human.
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I INTRODUCTION

The world population is increasing daily so is the
demand for food. Thus, food is one of the essential
component of the increasing world population survival.
Along with other food alternatives, vegetables are consider
as one of the cheap sources of nutients (minerals)
supplement to man. Vegetables are essential foods both
from economic and nutritive view points. Their nutritional
implication is the richness in minerals which is very vital in
the maintenance of human health [1], they are essential
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constituent of healthy nutrition, if consumed daily in
adequate amounts, could help to prevent major illnesses
such as cardiovascular diseases and certain cancers [2].
Similary, these vegetables are typically low in calories, low
in fat, high in protein per calories, high in dietary fibre, high
in some mineral substances such as K, Ca, Mg, Na, Fe while
others may be present in traces. They are very great in
disease fighting phytochemicals such as vitamin C,
carotenoids, flavonoids and saponin [3].

Vitamin C is chemically refers to as ascorbic acid, is a
vital component of a healthy food. The history of Vitamin C
revolves around the history of the human disease scurvy,
probably the first human illness to be recognized as a
deficiency disease. Its symptoms include exhaustion,
massive hemorrhaging of flesh and gums, general weakness
and diarrhoea. Scurvy is a disease unique to guinea pigs,
various primates, and humans. All other animal species have
an enzyme which catalyzes the oxidation of L- gluconactone
to L-ascorbic acid, allowing them to synthesize Vitamin C
in amounts adequate for metabolic needs [4].

This research work aimed to determine and compare
the nutritional composition (macronutrient, micronutritent
and vitamin C) of three selected vegetables of the family
(Malvaceae) in Bali, Taraba State, Nigeria.

. LITERATURE REVIEWS

Kenaf (Hibiscus cannabinus L.)

Figure 1. Picture of Kenaf(Hibiscus cannabinus L.)
(Source: Fieldwork Ojeaga, 2020).
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Description of Kenaf (Hibiscus cannabinus L.)

Kenaf (Hibiscus cannabinus), also called Deccan
hemp and Java jute, is a plant in the family Malvaceae.
Hibiscus cannabinus is in the genus Hibiscus and is inborn
to Southern Asia, though its exact origin is unknown. The
designation also relates to the fibre acquired from this plant
[5, 6]. Kenaf is one of the allied fibres of jute and shows
comparable characteristics. It is an annual or biennial
herbaceous plant (rarely a shosrt-lived perennial) growing to
1.5-3.5 m tall with a woody base [5].

Taxonomy/Classification of Kenaf (Hibiscus cannabinus
L.)

Kingdom: Plantae

Family: Malvaceae

Genus: Hibiscus

Species: cannabinus

Botanical name: Hibiscus cannabinus L. [5].

Vernacular name: Rama (Hausa)

Nutritional Valueand Uses of Kenaf (Hibiscus
cannabinusL.)

100g edible kenaf leaves have the following chemical
and biochemical composition: Water 79.0g, sugar 280kj
(67Kcal), protein 5.5g, fat 1.2g, starch 12.2g, fibre 2.3g,
calcium 484mg, phosphorus 18mg, iron 12.1mg, ascorbic
acid 75mg. Kenaf seeds contain up to 22-26 percent fat,
with palmitic acid accounting for 14-20 percent, stearic acid
accounting for 3-7 percent, oleic acid accounting for 28-
51%, and lanolin acid accounting for 23-46%. The oil is
phytotoxic as well as antifungal. The moisture content of the
press cake is 9%, the crude protein content is 32%, the oil
content is 8%, and the crude fibre content is 8% [6].

Buds, flowers, young leaves, and fruits are used to
make vegetables. The stem is a rich source of fibre that is
often used to produce twine yarn, coarse textiles for sacking,
packaging cloth, and raw material for the pulp and paper
industries. Similarly, the seeds of the fibre crop are used to
make fat, while the rest is used as feed. The oil is used in
lubrication and lighting, as well as the manufacture of soap,
linoleum, paints, and varnishes. Powdered leaves are used to
treat sores and boils, and a leaf infusion is used to treat
coughs. It is thought that the seeds have stomachic and
aphrodisiac effects. Despite the fact that young plants make
outstanding cattle fodder, [6].

Roselle (Hibiscus Sabdariffa)

Fieldwork Ojeaga, 2020).
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Description of Roselle (Hibiscus sabdariffa)

Hibiscus sabdariffa, a member of the Malvaceae
genus, is a well-known medicinal plant with a global
reputation [7]. Hibiscus is a genus of over three hundred
species found in tropical and subtropical regions of the
world and is widely used as an ornamental plant. Certain
varieties of Hibiscus, including Hibiscus sabdariffa, have
been found to have therapeutic properties [8]. The popular
name for Hibiscus sabdariffa is "red sorrel” or "Roselle."
Though permeable soil is preferable, Roselle can thrive in a
variety of soil types in a colder, more humid climate [9, 10].

Taxonomy/Classification of Roselle (Hibiscus sabdariffa)
Kingdom: Plantae

Family: Malvaceae

Genus: Hibiscus

Species: sabdariffa

Botanical name: Hibiscus sabdariffa [7].

Vernacular name: Yakuwa (Hausa)

Nutritional Compositionand Uses of Roselle (Hibiscus
sabdariffa)

Nutritional value per 100 g : Energy 205 kJ (49 kcal),
Carbohydrates 11.31 g, Fat 0.64 g, Protein 0.96 g, Vitamins:
Vitamin A equiv.(2%) 14 pg, Thiamine (B1) (1%) 0.011
mg, Riboflavin (B2) (2%) 0.028 mg, Niacin (B3) (2%) 0.31
mg, Vitamin C (14%) 12 mg, trace metals: Calcium (22%)
215 mg, Iron (11%) 1.48 mg, Magnesium (14%) 51 mg,
Phosphorus (5%) 37 mg, Potassium (4%) 20 mg, Sodium
(0%) 6 mg [11].

More specifically, Roselle tea is used to treat
hypertension, and its leaves are used in pharmacy and
cosmetics as a source of mucilage. Additionally, roselle
leaves have been used as a poultice to cure sores and ulcers,
in addition to being used as an antiscorbutic for the
prevention of scurvy, a refrigerant to alleviate fevers, an
emollient, a diuretic, and a sedative [12]. Additionally,
Roselle is grown for the baste fibre extracted from the roots,
which is used in a variety of applications, including weaving
jute sacks, cords, handbags, and door mats [13].

Jew’s Mallon (Corchorus olitorius L.)

]

Figure 3. Picture of Jew’s Mallon (Corchorus olitorius
L.) (Source: Fieldwork Ojeaga, 2020).
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Description of Jew’s Mallon (Corchorus olitorius L.)
Jew's mallow (Corchorus olitorius ) also known as
Jute mallow or nalta jute, other local names include "tossa
jute”, "bush okra", "krinkrin®, "etinyung"”, "molokhia", and
"West African sorrel”, often invoking the most important
traits [14, 15] is a Malvaceae family shrub that is the
primary source of jute fibre [14]. Corchorus olitorius is an
erect herbaceous plant that can reach a height of 1.5 metres.
When grown exclusively for fibre production, it can reach

heights of up to 4 m [14, 16, 17].

Taxonomy/Classification of Jew’s Mallon (Corchorus
olitorius L.)

Kingdom: Plantae

Family: Malvaceae

Genus: Corchorus

Species: olitorius

Binomial name: Corchorus olitorius L. [9].

Vernacular name: Laloh (Hausa)

Nutritional Valueand Uses of Jew’s Mallon (Corchorus
olitorius L.)

The composition of 100g fresh edible jew'smallon
leaves is as follows: water 80.4g (74.2-91.1 percent), energy
243K;j (58Kcal), protein 4.5g, fat 0.3g, carbohydrate 12.4g,
fibre 2.0g, calcium 360mg, potassium 122mg, riboflavin
0.53mg, niacin 1.2mg, and ascorbic acid 80mg [6]. It is also
high in potassium, vitamin B6, iron, vitamin A, and vitamin
C, which makes it especially essential in areas where people
depend heavily on micronutrient-deficient staple crops to
meet their energy needs [15].

The leaves of Jew's mallon are nutritious. Numerous
textiles, including wool, twine, sacking, carpet backing
fabric, and other mixed textiles, are made of jute.
Additionally, it is used as a raw material in the manufacture
of cords and strings. [14, 17].

Minerals

Minerals are elements that originate in the earth and
cannot be made by living organisms [18]. Plants obtain
minerals from the soil, and most of the minerals in human
diets come directly from plants or indirectly from animal

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

sources (in a human diet come from eating plants and
animals or from drinking water) [18, 19]. Minerals may also
be present in the water, but this varies with geographical
location. Minerals from plant sources may also vary from
place to place, because soil mineral content varies
geographically [19].

Nutritionally, a mineral is a chemical element required
as an essential nutrient by living things (organisms) to
perform functions necessary for life [20, 21]. Likewise,
minerals are one of the four (4) groups of essential nutrients;
others are vitamins, essential fatty acids, and essential amino
acids [14, 19]. There are five major minerals (elements) in
the human body, they are calcium, phosphorus, potassium,
sodium, and magnesium [21]. All of the remaining minerals
in a human body are called "trace elements”. The trace
elements that have a specific biochemical function in the
human body are iron, cobalt, copper, zinc, manganese,
molybdenum, iodine, and selenium [19].

. MATERIALS AND METHODS

Sample Collection, Identification and Preparation

The young leaves of the three plants (Kenaf, Roselle
and Jew’s Mallon) were bought at Daniya and behind rest
house residence, Bali, Bali Local Government Area, Taraba
State in the month of October, 2020. The plants were
identified using pertinent taxonomic literature by [6].The
leaves of the three plants were rinsed separately with clean
flowing water from the laboratory tap to remove all the
foreign materials that was attached to them. The leaves were
detached from the stem by hand, the leaves were then dried
on the laboratory table of Science Laboratory Technology
Department, Federal Polytechnic Bali and each labelled
according to the sample number. After drying at room
temperature the leaves were milled using pestle and mortar
and the powder obtained each were transferred into a clean
sample container with same label and were ready for used
for the analysis. The elemental analysis were carried out in
the Resaerch center, Kaduna Polytechnic using X-ray
Fluorescence (XRF) (Model: Nitin TM XL3t Analyzer) and
vitamin C by titrimetic method at Science Laboratory
Technology Department, Federal Polytechnic Bali.

Table 1. Identification of Plant Samples [6].

5No Common Name Scientific Name Family Hausa Name
1 Kenaf Hibiscus cannabinus Malvaceae Fama

2 Roselle Hibiscus sabdariffa Malvaceae Yakuwa

3 Jew's Mallow Corchorustrilocularis  Malvaceae Laloh

Note: S/No = Sample Reference Number
New Family Name (Old Family Name)
Tiliaceae (Malvaceae)

XRF Determination of Elemental Components

The macro and micronutrients concentration of Cu, K,
Mg, Zn, Pb, Al, Mn, Fe, Cr, Ca, P and S of the three
selected vegetable species was done using X-ray
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Fluorescence, Model: Nitin TM XL3t Analyzer. The grinded
sample was sieved into a suitable vessel to obtain a fine
powder of less than 10 microns which is best to overcome
grain size effects and to ensure rapid dissolution in the
borate flux during fusion.The die was clean with acetone to
remove any grease or oil, the die was assembled and loading
cylinder was inserted into the die. A 6” X 6” weighing paper
was placed inside the loading cylinder and another weighing

WWW.ijisrt.com 771


http://www.ijisrt.com/

Volume 6, Issue 4, April — 2021

paper was placed on the balance. The balance was tared, the
sample was weighedout and transferred to an agate mortar.
One (1) drop of binder was added for each gram of sample
(If only 1 gram of sample was used, skip the binder). The
binder was mixed until the sample was uniformly wetted
with the binder and it was placed onto a weighing paper and
then loaded into the loading cylinder. The briquetting piston
was slowly inserted so the air turbulence does not scatter the
backing material and the sample was formed into a pancake
using the loading piston. The piston was carefully lifted out
and the sample pancake was inspected (The surface should
be perfectly smooth with no cracks or gaps. If the pancake is
imperfect, insert the piston and repeat the operation). When
the pancake was perfect, the loading cylinder was removed
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carefully without disrupting the pancake.The pancake was
analyzed for required elements in XRF machine (X-ray
Fluorescence, Model: Nitin TM XL3t Analyzer Manual).

Procedure for Determining Vitamin C [23].

A redox titration is one method for determining the
level of vitamin C in food. The redox reaction is preferable
to an acid-base titration since juice contains additional acids,
but just a handful of them interact with the iodine-induced
oxidation of ascorbic acid.

Since iodine is reasonably insoluble, this property can
be enhanced by complexing it with iodide to form triiodide:

v. RESULTS AND DISCUSSIONS

Table 2: Mineral Composition (%) of Dry Kenaf, Roselle and Jew’s Mallow Leave found in Bali, Taraba State.

Parameter Kenaf Roszelle Jew's Mallow
Caleium (%) 2957 4513 1875
Potazzium (%) 32352 1.398 4338
Magnesium (%) LOD LOD LOD
Copper (%) LOD LOD LOD

Iromn (%) 0.023 0.007 0.003
MManganese (%) LOD LOD LOD

Zine (%) 0.004 0.002 0.002
Lead (%) LOD LOD LOD
Chromium (%) LOD LOD LOD
Ahurmnimum (%) 0.097 0.073 0.144
Sulphur (%) 1.170 0.230 0337
Fhozphoms (%) 0464 0111 02352
Vitamin C (g'L) 0460001 0232003 0212001

Mean of triplicate determinations + standard deviation (SD)

+ DISCUSSION

The mineral content of the three vegetables is shown
in Table 2. The mineral content of species differed greatly.
Calcium was abundant in the seeds, accounting for 1.875
percent of Jew's Mallow, 2.957 percent of Kenaf, and 4.318
percent of Roselle. As a result, Jew's Mallow is the least
expensive, while Roselle is the most valuable. The calcium
content of the leaf is significant since cells need calcium,
and approximately 99 percent of calcium in the body is used
as a structural component of bones and teeth [24]. Calcium
ions are also needed for proper blood clotting as well as
nerve and muscle function. Since some of the leaves contain
calcium, their consumption can help the body sustain a
stable calcium level and assist in the blood clotting process.
The amount of potassium in Kenaf, Roselle and Jew’s
Mallow are 3.252 %, 1.898 % and 4.338 % respectively.The
high calcium content in some of the leaves suggests that
their consumption can help play an important role in
managing blood pressure and also balances the effects of
sodium on blood pressure because the more potassium you
eat, the more sodium you lose through urine [25].
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These levels of magnesium are however low detected
for thethree vegetables which are below the National
Agency for and Drug Administration and Control [26]
recommended daily intake (RDI) of 375 mg/100g. The
Recommended Daily Intake (RDI) of 2 mg/100g was
recommended by NAFDAC for manganese but the levels of
manganese in the samples were found to be below detection
limit. In addition, the presence of copper in the dried
samples was below detection limit and the RDI of 1
mg/100g was recommended by [26].

The concentration of available iron, zinc and
aluminum (table 2.) in Kenaf, Roselle and Jew’s Mallow
were not significantly different from each other. Kenaf,
Roselle and Jew’s Mallow contain 0.023 %, 0.007 % and
0.005 % of iron respectively. Iron is an essential component
of hemoglobin, an erythrocyte (red blood cell) protein that
transfers oxygen from the lungs to the tissues. It also
supports muscle metabolism and healthy connective tissue
and as component of myoglobin, another protein that
provides oxygen. According to the [27] the Recommended
Dietary Allowances (RDAs) for iron, the adequate intake is
between 15 mg/day - 7 mg/day. The vegetables have their
content values within the recommended range.
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Zinc is a nutritional supplement. It is needed for the
catalytic activity of several enzymes as well as the proper
functioning of the taste and smell organs. It also participates
in a number of cellular processes such as metabolism,
immune response, protein synthesis, wound healing, DNA
synthesis, and cell division. Since the body requires a
sophisticated zinc storage unit, zinc must be absorbed on a
continuous basis to maintain a steady condition. According
to [27], the recommended dietary allowances (RDAs) for
zinc vary from 9 to 14 mg/day. The amount of zinc in
Kenaf, Roselle and Jew’s Mallow are 0.004 %, 0.002 % and
0.002 % respectively. Thus, thethree vegetables have values
below 9 - 14 mg/day as recommended by the [27].

The Environmental Protection Agency (EPA) has
recommended a Secondary Maximum Contaminant Level
(SMCL) of 0.05-0.2 mg/L for aluminum in consumer
products. The levels of aluminum in the samples were found
to be below the recommended limit as reported by EPA.
With Al values of 0.097 %, 0.073 % and 0.144 % for Kenaf,
Roselle and Jew’s Mallow respectively. Other elements like
lead and chromium were below detection limit and the RDI
of 2 - 6 mg/L and 5mg/L was recommended by [28] and
[29] respectively.

Phosphorus can be obtainable as a dietary supplement.
It is a component of bones, teeth, DNA, and RNA. It is also
a component of cell membrane structure and of the body’s
key energy source. Phosphorus plays key roles in regulation
of gene transcription, activation of enzymes, maintenance of
normal pH in extracellular fluid, and intracellular energy
storage [30]. The concentration of phosphorus in Kenaf,
Roselle and Jew’s Mallow are 0.464%, 0.111% and 0.252
%respectively. The values were below the report of [31, 32]
that vegetables contribute about 5% of phosphorus.

Humans, unlike the majority of animals, lack the
ability to synthesise ascorbic acid and therefore obtain it by
food. Vitamin C is a coenzyme and cofactor in several
enzymatic processes, including the biosynthesis of collagen,
carnitine, and catecholamines, and it is also a potent
antioxidant [33, 34, 35, 36]. Vitamin C deficiency impairs
enzymatic processes and causes deficiencies in collagen,
carnitine, and catecholamine synthesis. In the light of the
above, the concentration of vitamin C available in Kenaf,
Roselle and Jew’s Mallow as indicated in Table 2. are 0.460
g/L, 0.232 g/L and 0.212 g/L respectively. The levels of
vitamin C in the samples were found to be within the
recommended average limit of 200 mg as reported by [37]
that different vegetables vary in their vitamin C content, but
should have an average of about 200 mg of vitamin C and
recommended Nutrient Reference Values (NRV) limit of
100 mg as reported NAFDAC.

Sulfur is needed by the body for a number of critical
functions, including protein synthesis, gene regulation, DNA
synthesis and repair, and food metabolization [38]. The
sulphur-containing amino acids (SAAs) methionine and
cysteine present in plant materials are the main sources of S
for humans. Furthermore, farm goods owe this to animals,
as livestock obtain S from the two amino acids contained in
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grasses, fodder, and feeds. This is because organic
compounds are only synthesised by plants and bacteria [39].
Plant ingredients, in addition to SAAs, include S, which
includes the vitamins thiamin and biotin [40].The sulpur
content in the dry Kenaf, Roselle and Jew’s Mallow plant
samples are 1.170 %, 0.250 % and 0.337 % respectively.

V. CONCLUSION

Vegetables are foods from plant leaves with different
uses and are good source of minerals and nutrients (micro
and macro-nutrients) content. This study revealed that kenaf,
roselle and Jew’s mallow vegetables contain significant
amount of mineral and nutrient (micro and macro-nutrients)
contents. The complex chemical content includes a
significant content of minerals (Ca, P, Fe, K, S, Zn, and Cu),
and a reasonable amount of vitamins C. They maybe
essential sources of supplementary diets of several
bioproducts such as of minerals (Ca, P, Fe, K, S, Zn, and
Cu), and a reasonable amount of vitamins C vital for the
biochemical functions in human. Thus, the vegetables may
be use as mineral supplements and also useful in the
management of various diseases and illnesses in human.
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