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Abstract

This study was carried out to determine the mineral profile, proximate composition, and qualitative and
quantitative phytochemical constituents of Cleome rutidosperma found in Ado-EKkiti Nigeria, using
different standard chemical analytical methods. Results of the proximate analysis showed that Cleome
rutidosperma comprises 11.840.1% moisture, 10.4+0.0% ash, 22.8+0.1% crude protein, 5.10+0.0%
fiber, 4.42+0.08% crude fat and 45.5+0.0% carbohydrate. The mineral with the highest concentration
was calcium (787+1 mg/100g), followed by potassium (545+6 mg/100g) and phosphorus (289+0
mg/100g). Copper had the least concentration (8.17+8.17 mg/100g) among the mineral elements
analyzed, however, lead was not detected. Qualitative phytochemical screening showed that alkaloids,
tannins, flavonoids, phenols, saponins and terpenoids were present in the methanol extract of C.
rutidosperma. Quantitative determination of the phytochemicals revealed 0.158+ 0.008 mg/g;
6.25+0.01 mgTAE/g; 8.22+ 0.03 mgQE/g; 0.082+ 0.002 mg/g and 16.6 + 0.3 mgTAE/g for alkaloids,
total tannins, flavonoids, saponins and total phenolic content respectively. The findings of this
investigation revealed that the powdered plant of Cleome rutidosperma was rich in macro minerals and
phytochemicals. The plant also contained an appreciable amount of protein and carbohydrate.
Therefore the plant might be a good food supplement and may be considered for production of drug
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Introduction

Cleome rutidosperma DC (C. rutidosperma) usually referred to as fringed spider flower, is a
flowering plant that is a member of the family of Cleomaceae [ 2. C. rutidosperma is an
erect herb with a sparsely branched stem that can grow to a height of 50-100 cm. It was
reported to originate from West Africa. In addition to Southeast Asia, it is also found in
several tropical regions of America 1. Although the plant generally grows as a weed, it is
occasionally cultivated as a potherb in West Africa . The leaves of C. rutidosperma are
used in soups or consumed as a cooked vegetable [5 61,

Traditionally, in Indian medicine, C. rutidosperma is used to treat paralysis, convulsions,
epilepsy, pain, spasm and skin disease I'l. In DR Congo, Ghana and Gabon leaf sap of C.
rutidosperma is used to treat deafness and earaches, while in Nigeria, the extract of the leaf is
applied in the treatment of convulsion 1,

Some research studies have been able to isolate and identify some compounds in this plant
but the information on the nutritional composition is still very insufficient. Therefore, this
study found it essential to get more information on the nutritional composition by
determining the phytochemical, mineral and proximate compositions of C. rutidosperma.
This could be very helpful in discovering its medicinal value and edibility as well.

Collection and preparation of sample

Fresh C. rutidosperma plants were collected from Ado Ekiti, Ekiti State Nigeria. The sample
was identified by Mr. Felix Omotayo, the curator at the Herbarium of the Department of
Plant Science, EKiti State University, Ado-Ekiti. Edible portion of the plant comprising the
leaves and tender stems were removed from the whole plant, washed thoroughly with
distilled water and air dried. The dried sample was ground into powder and stored in airtight
container prior to subsequent examination.
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Methods

Proximate analysis

The ash, moisture, fat, protein and crude fibre contents were
determined using the methods of AOAC 8],

A dry, clean crucible was weighed for the purpose of
determining the moisture content, and the weight was noted
(W1). The sample was weighed at 3 g and added to the
crucible (W2). The sample-containing crucible was oven
dried for three hours at 105 °C. The weight was recorded
after the crucible was moved to the desiccator to cool. The
procedure was repeated until the attainment of a constant
weight (W3). The moisture content percentage was
computed as the percentage loss in weight during drying
(Equation 1).

Weight loss

% Moisture = X100

Weight of sample (1)
A clean, dried, and previously weighed crucible with a lid
was used to weigh 1 g of the sample in order to measure its
ash content (W1). Following removal of the lid, the sample
was lit on fire to char the organic material. The crucible was
thereafter heated to a temperature of 550 °C in a muffle
furnace (lid removed). The ashing process was repeated
until the ash was light grey or white. Crucible was then
immediately placed into a desiccator, cooled, and weighed
(W2). Equation 2 was used to determine the ash content
percentage.

Wy-W,
Weight of sample

Ash = x 100 @)

Soxhlet extraction technique was used to estimate the crude
fat content. A filter paper was filled with a sample weighing
two grams (2 g). The filter paper containing the sample was
neatly folded, and the sample was then put inside a dried-up
thimble. The Soxhlet flask was filled with a thimble
containing the sample. Diethyl ether was added to a boiling
flask after it had been weighed (W1) and dried thoroughly.
Diethyl ether boiling flask, Soxhlet flask with sample, and
condenser were assembled. Six hours of reflux-induced
extraction were carried out. The thimble was extracted,
taken out of the extraction barrel, and dried. The solvent was
removed by distillation, and then the boiling flask of fat was
dried at a low temperature in the oven. The flask's weight
plus the oil was measured and recorded (W2). The
percentage fat content was then determined using fat
extracted from a specified quantity of sample (Equation 3).

Wy—-Wy

% Fat = ————
Sample Weight

x 100 3)

The method of micro Kjeldahl was used to calculate the
sample's total nitrogen content. 20 ml of concentrated
H.SO,4 and a Kjeldahl digestion tablet were boiled with the
sample (2 g) until a clear mixture was obtained in a Kjeldahl
flask. The digest was filtered into a 250 ml volumetric flask,
which was then ready for distillation by being properly
topped off with distilled water. The digest, to which 50 ml
of a 45 percent NaOH solution had been added, was steam-
distilled to extract the ammonia. Methyl orange was utilized
as an indicator, and 150 ml of the distillate were collected
into a conical flask with 100 ml of 0.1 N HCI. Back titration
against 2 M NaOH was used to quantify the percentage
nitrogen (N) after the reaction between the ammonia and
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acid in the receiving flask. Equation 4 was used to
determine the amount of nitrogen.

(A-B)X 1.4007
Weight of sample

X 100 4)

Nitrogen =
Where:

A = volume (ml) of standard HCI x normality of standard
HCI

B = volume (ml) of standard NaOH x normality of standard
NaOH

The nitrogen value was multiplied by a factor of 6.25% to
get the percentage of crude protein.

A Soxhlet apparatus was used to extract 2.5 g of the sample
with diethyl ether to quantify the amount of crude fiber. The
sample extracted was air dried, transferred to a dry, 1.25%
sulphuric acid-filled 1 L conical flask, coupled to a water-
cooled reflux condenser, and heated for exactly 30 minutes.
The mixture was allowed to cool and then filtered through a
clean white linen. It was thereafter washed with boiling
water until the mixture were no longer acid to litmus. The
residue was further boiled with 1.25% NaOH solution. The
flask was immediately connected with the reflux condenser,
and boiled for precisely 30 minutes. The filtering cloth was
used to filter the flask's mixture through. The residue was
then transferred to a Gooch crucible that had been preheated
with a thin, compact layer of ignited ashestos after being
thoroughly cleaned with boiling water. The residue was
carefully cleaned with hot water before being treated with
approximately 15 ml of ethyl alcohol. To attain consistent
weight, the Gooch crucible and its contents were air oven
dried at 105+2 °C. The dried crucible was cooled, then its
contents were weighed. The Gooch crucible's contents were
incinerated completely until only carbonaceous material
remained in a muffle furnace. The resulting ash was dried in
a desiccator, chilled, and weighed.

The crude fibre was estimated as:

Crude Fibre% by weight = % x 100 (5)
Where,

W, = Gooch crucible and its contents weight (grams) before
ashing

W, = weight in grams of an asbestos- and ash-filled Gooch
crucible

W = weight in grams of the dried test sample

Carbohydrate was determined by difference: {100 - (ash +
moisture + crude protein + crude fibre + crude fat
contents)}.

Calorific value (kcal/100g) of the sample was obtained by
multiplying crude protein content by 4, carbohydrate content
by 4 and crude fat value by 9.

Mineral content determination

Mineral constituents of C rutidosperma was determined by
using the procedure of Oshodi P! as reported by Omotoso
and Adedire %, C. rutidosperma plant was ashed in a
muffle furnace at 550 °C for sevral hours. To make up to
100 ml in a standard flask, distilled water was added after
the sample ash had been dissolved in 10 percent HCI. Using
an atomic absorption spectrophotometer, the sample's
concentrations of iron, magnesium, calcium, manganese,
copper, zinc, and lead were determined (Bulk Scientific East
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Norwalk, CT, USA). Potassium and sodium concentrations
were estimated with the use of a Corning, UK Model 405
flame photometer, while phosphorus concentrations were
estimated using the vanadomolybdate technique.

Phytochemical analysis

Qualitative Phytochemical analysis

The powdered material was placed into a Soxhlet apparatus
and extracted for 72 hours using methanol for the qualitative
phytochemical screening analysis. The extract was dried out
by concentration and the residue obtained was stored and
later used for phytochemical screening. Phytochemical
screening for alkaloids, phenols, saponins, flavonoids, and
reducing sugar was conducted by the procedure reported by
Tiwari et al. 'Y tannins, terpenoids and steroids was by
Edeoga et al. *4, Cardiac glycosides and anthraguinones
were determined by using the procedure reported by
Aiyelaagbe and Osamudiamen [,

Test for saponins

A 0.5 g extract and 2 milliliter of water were shaken. The
presence of saponins was indicated by the persistence of
foam produced for ten minutes.

Test for phenols (Ferric chloride test)

Three to four drops of a ferric chloride solution were added
to the extract. Formation of bluish-black colour precipitate
shows the presence of phenols in the extract.

Test for flavonoids (Lead acetate test)

Few drops of lead acetate solution were added to the extract
for treatment. Formation of yellow colour precipitate shows
the presence of flavonoids.

Test for alkaloids

The sample extract was filtered after it was dissolved in
diluted hydrochloric acid. Wagner's reagent was applied to
the filtrate (iodine in potassium iodide). Formation of
brown/reddish precipitate shows the presence as alkaloids.

Test for reducing sugars

The extract was filtered after it was dissolved in 5 millilitre
of distilled water. Filtrate was heated with Fehling's A & B
solutions, neutralized with alkali, then hydrolysed with
dilute HCI to undertake Fehling's test. The formation of a
red precipitate shows the presence of reducing sugar.

Test for tannins

A test tube containing 0.5 g of dried powder was boiled
with 20 ml of water and thereafter filtered. A few drops of
0.1 percent ferric chloride were added, and the coloration
was checked for brownish green or a blue-black colour.

Test for terpenoids (Salkowski test)

Concentrated H,SO4 (3 ml) was added cautiously to yield a
layer after 5 ml of the extract was softly mixed with 2 ml of
chloroform. The formation of a reddish-brown coloration
shows the presence of terpenoids.

Test for steroids

After mixing 0.5 g of the sample's ethanolic extract with 2
ml of H,SO4, 2 ml of acetic anhydride was added to the
mixture. In some samples, the colour transitioned from
violet to blue or green, signify the presence of steroids.
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Test for cardiac glycosides (Keller-Killani’s test)

One milliliter of glacial acetic acid with one drop of ferric
chloride solution was used to dissolve about 100 mg of the
extract. As an underlay, 1 cc of concentrated sulfuric acid
was utilized. The existence of de-oxy sugar, a cardenolide
characteristic, is shown by a brown ring at the interface.

Test for anthraquinone (Borntrager’s test)

A dry test tube containing about 0.5g of the extract was
filled with 5 ml of chloroform, which was then stirred
vigorously for 5 minutes. The extract was filtered, and the
filtrate was mixed with an equivalent volume of a solution
containing 10% ammonia. The presence of anthraquinone is
indicated by a violet, pink, or red colour in the ammoniacal
layer.

Quantitative Phytochemical analysis

Determination of alkaloid

The Harborne method [*4 was used to determine the alkaloid
content. 200 ml of 10% acetic acid in ethanol and 5.0 g of
the sample were put to a 250 ml beaker, capped, and left for
4 hours. The extract was filtered, then concentrated on a
water bath to a quarter of its initial volume. Until the
precipitation was completed, concentrated ammonium
hydroxide was dropwisely added to the extract. The
precipitate was collected, cleaned with weak ammonium
hydroxide, and finally filtered. The residual was made up of
dried and weighed Alkaloid.

Determination of saponin

To determine saponin, Obadoni and Ochuko's approach 15,
was applied. 100 cm® of 20 percent aqueous ethanol was
added to the 20 g of ground-up sample in a conical flask.
The sample was boiled at roughly 55 °C over a hot water
bath for 4 hours while being continuously stirred. Filtering
the mixture allowed the residue to be extracted again using
200 ml of 20 percent ethanol. Over a water bath heated to
roughly 90°C, the mixed extracts were reduced to 40 ml.
The concentration was transferred into a 250 ml separatory
funnel and 20 ml of diethyl ether was added. The mixture
was thereafter rigorously shaken. While the ether layer was
discarded, the aqueous layer was recovered. The purification
procedure was repeated and N-butanol 60 ml was thereafter
added. The mixed n-butanol extract was washed twice with
10 ml of 5% aqueous NaCl. The leftover solution was boiled
in a water bath. After evaporation, the sample was dried to a
fixed weight in an oven, and the amount of saponin was
estimated.

Determination of Flavonoid

Flavonoid was identified according to Chandra et al.
method [*®1. The aluminium chloride colorimetric method
was used to obtain the sample's total flavonoid content.
Standard calibration curve for the research was created
through Quercetin. In order to create the stock quercetin
solution, 5.0 milligrams of quercetin were dissolved in 1.0
ml of methanol. The standard quercetin solutions were then
created by serially adding methanol (5-200 g/ml) to the
stock solution. Separately, 0.6 ml of diluted standard
quercetin solutions or extracts were combined with 0.6 ml of
aluminum chloride that was 2 percent. The mixture was then
left to sit at room temperature for 60 minutes. Using a UV-
Vis spectrophotometer, the reaction mixtures' absorbance
was estimated against a blank at 420 nm (Model 6306,
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Jenway, UK). The calibration plot y = 0.0284x + 0.0051 (R?
= 0.9973) was employed to estimate the concentration of
total flavonoid content in the test samples, which was then
indicated as mg quercetin equivalent (QE)/g of dried plant
material. All the determinations were carried out in
triplicate.

Determination of total phenolics and total tannin content
The Folin-Ciocalteu procedure, which was described by
Silva et al. in 2011 was employed to estimate the total
phenolic and total tanmin contents [7. Folin-Ciocalteu
aqueous solution (5 ml, 10 percent, v/v), Na,CO3 (10 ml, 75
mg/l), and distilled water was combined with a diluted
extract in methanol (2 ml, 0.5 mg/ml) to obtain the total
phenolic content (84 ml). The mixture was left for 30
minutes in the dark. To calibrate the apparatus, distilled
water was used to measure the absorbance at 760 nm. The
extract (15 ml) was stirred for 3 hours with casein (1 g) and
thereafter filtered and diluted with distilled water to 25 ml to
estimate the residual phenolic content. The residual phenolic
content was estimated from 5 ml of the filtrate with the use
of the Folin-Ciocalteu technique. Duplicate runs of every
process were made. The obtained total tannin content was
the difference between the total and residual phenolic
content. Tannic acid (0.1 to 6 g/mL) was used to create the
correlation equation, which was y = 0.0152x + 0.0163 (R? =
0.9986). Milligrams of tannic acid equivalents (mg TAE/g)
were used to indicte the total phenolic content and the total
tannin content.

Results and Discussion

Results

Proximate composition of C. rutidosperma

Table 1 shows that C. rutidosperma contained 11.8 +0.1%
moisture, 10.4+0.0% ash, 22.8 +0.1% crude protein,
5.10+0.0% crude fibre, 4.42+0.08% fat, 45.5+0.0%
carbohydrate and 309 kcal/100g calorific value.

Table 1: Proximate composition (%) and calorific value
(kcal/100g) of C. rutidosperma

Parameter Results
Moisture 11.8+0.1
Ash 10.4+0.0
Protein 22.8+0.1
Crude fiber 5.10£0.0
Fat 4.42+0.08
Carbohydrate 45.5+0.0

Calorific value 309

Data presented as mean + standard deviation of duplicate
determinations

Phytochemical composition of C. rutidosperma

Table 2 below showed that alkaloids, tannins, flavonoids,
phenols, saponins and terpenoids were present in the
methanol extract of C. rutidosperma, while cardiac
glycosides, steroids, anthraquinones and reducing sugar
were absent.

Table 2: Qualitative phytochemical screening of C. rutidosperma

Phytochemicals Observations
Alkaloids +
Tannins +
Phenols ++
Saponins +
Flavonoids ++
Cardiac glycosides -
Steroids
Terpenoids +
Anthraquinones -
Reducing Sugar -

+ indicates present ++ indicates moderately present - indicates absent

Table 3 showed that C. rutidosperma contained 0.158+0.008
mg/g alkaloids, 0.082+0.002 mg/g saponins, 16.6+0.3

Quantitative phytochemical composition of C. rutidosperma

mgTAE/g total phenol, 6.25+0.01 mg TAE/g tannins and
8.22+0.03 mgQE/g flavonoids.

Table 3: Quantitative phytochemical composition of C. rutidosperma

Parameters Value
Alkaloid (mg/g) 0.158+0.008
Saponin (mg/g) 0.082+0.002

Total Phenolics (mgTAE/q) 16.6+0.3
Total Tannins (mgTAE/qQ) 6.25+0.01
Flavonoids (mgQE/qg) 8.22+0.03

Data presented as mean + standard deviation of duplicate determinations
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Mineral composition of C. rutidosperma

Table 4: Mineral composition of C. rutidosperma

Elements

Concentration (mg/100g)

Sodium (Na)

48.6+0.0

Potassium (K)

545+6

Manganese (Mn)

26.7+0.3

Magnesium (Mg)

85.4+0.2

Phosphorus (P)

289+0

Iron (Fe)

25.2+0.0

Calcium (Ca)

7871

Zinc (Zn)

12.5+0.1

Copper (Cu)

8.17+0.04

Lead (Pb)

ND

Data presented as mean =+ standard deviation of duplicate determinations

C. rutidosperma (Table 4) contained 48.6+£0.0 sodium,
545+6  potassium, 26.7+0.3 manganese, 85.4+0.2
magnesium, 289+0 phosphorus, 25.2 +0.0 iron, 7871
calcium, 12.5+0.1 zinc and 8.17+0.04 copper while lead was
absent.

Discussion

The result in Table 1 showed 11.8% moisture present in air-
dried C. rutidosperma, a value comparable to the moisture
level in Hibiscus cannabinus leaves (11.82%) 181, Onimawo
et al., ' reported that plants with a moisture content higher
than 15% is subjected to deterioration from mold growth,
heat, insects’ destruction and sprouting. Therefore, it can be
speculated that C. rutidosperma could be kept for a long
time in storage, because of its low moisture content. The ash
content of C. rutidosperma (10.4%) was lesser than the
value reported for the leaves of A. viridus (22.84%) 2% but
greater than the values for O. gratissimum (5.11), M.
scandens (7.73) and L. guineensis leaves (7.43) Y. The ash
content serve as an index of inorganic minerals present in
the plant 21, The crude protein content of C. rutidosperma
(22.8%) was comparable to 21.95% recorded for the leaf of
T. occidentalis 121 but comparatively higher than the range
of values (14.67-21.28%) obtained by Nkamifaya et al., 24
for the leaves of 14 non-conventional leafy vegetables. C.
rutidosperma could be regarded as a quality protein source
because it can give more than 12% of calorific value from
protein 251, Based on the result obtained in this study, the
crude fibre present in C. rutidosperma was 5.1%.
Consuming fiber has been linked to a reduced risk of
diverticulosis, heart disease, and some forms of cancer 2],
The crude fat value of C. rutidosperma was 4.42% which is
moderately similar to the level found in Amaranthus
hybridus (4.80%) [?7]. Dietary fat enhances the flavor of food
by absorbing and holding onto the flavor. Humans are
considered to require a diet with 1.20% of their calories
coming from fat, however excess fat has been linked to a
number of cardiovascular problems 28, C. rutidosperma
contained higher percentage of carbohydrate (45.5%) when
compared with the range of 7.50-30.55% reported by
Mohammed and Mann 3 for the leaves of selected
vegetables in Bida Nigeria. Moreover, the value obtained in
the present study was within the range of carbohydrate
contents of four lesser-known green leafy vegetables (43.78-
47.23) 21 A significant amount of carbohydrates could be
obtained from C. rutidosperma and this can contribute to the
energy needs of the body. Carbohydrates are a significant
class of naturally occurring organic substances that support
and sustain life in both plants and animals as well as serving
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as a source of raw materials for numerous industries %, The
calorific value of C. rutidosperma was 309 kcal/100g, a
value higher than 299.98 and 294.91 kcal/100g reported for
C. esculenta and I. batatas ?°l. The more calories a food has,
the more energy it can provide for the body.

Table 2 and 3 show the results of qualitative and
quantitative phytochemical analysis of C. rutidosperma.
Alkaloids, phenols, tannins, flavonoids, terpenoids and
saponins were present while cardiac glycosides, steroids,
anthraquinone and reducing sugars were absent. A low level
of alkaloid was found in C. rutidosperma (0.158+0.008
mg/g) in comparison with 27.36 mg/g and 13.9 mg/g
alkaloid contents of Cassia podocarpa leaf and flower 34,
Alkaloids have strong anti-microbial properties because they
impair the cytoplasm membrane's ability to function, which
allows certain helpful metabolites to leak out and renders
the bacterial enzymatic system inactive 2. The tannin
content of C. rutidosperma was found to be 6.25+0.01 mg
TAE/g. According to reports, tannins increase the ability to
absorb glucose and decrease adipogenesis, making them
possible therapeutic agents for the management of non-
insulin-dependent diabetic mellitus 21, The plant sample in
the present study had a higher total phenolic content
(16.6+£0.3 mgTAE/g) when compared with 10.13 and 9.13
mg/g w/v dry weight reported by Debnath et al. 4 for Luffa
actangula and Momordica Charantia leaves respectively.
The general effectiveness of plant phenolics as antioxidants
and free radical scavengers is well recognized. Saponin
which is slightly present in C. rutidosperma possesses some
anti-inflammatory and anti-microbial activities as described
in the literature [35]. It can also precipitate and coagulate
red blood cells and thus it can serve as a haemolytic agent
[36]. The flavonoid content of C. rutidosperma (8.22+0.03
mgQE/g) was within the range of 6.5 -14.35 mgQE/g dry
weight of aeroponically and conventionally grown leafy
vegetables 7. Strong anticancer action, tumor growth
inhibition, and prevention of oxidative cell damage are all
characteristics of flavonoids, which are powerful water-
soluble super antioxidants [, The presence of these
bioactive compounds in C. rutidosperma is thus a
significant finding of the present study, and it could be
medicinal and useful for the development of therapeutic
drugs.

Table 4 presents the results of the mineral composition of C.
rutidosperma. The concentrations of the macronutrients
investigated in the present study were 787, 545, 289, 85.4
and 48.6 (mg/100 g) for calcium, potassium, phosphorus,
magnesium and sodium respectively. The major mineral
found in bone is calcium, which also aids in controlling the
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contraction of the skeletal and cardiac muscles B. In
addition, calcium is involved in a number of processes,
including exocytosis, the release of neurotransmitters, and
smooth muscle contraction. In maintaining cellular
equilibrium, potassium and salt are critical nutrients %1, The
phosphorus found in the sample is a vital mineral for life; it
aids in the development of bones and teeth; it functions as
an enzyme cofactor; and it is a component of DNA, ATP,
RNA and cell membrane [“U. Magnesium is essential for the
replication, stability, and metabolic functions of lipid
membranes 3. All metabolic activities, including as
glycolysis, the synthesis of cyclic AMP, energy-dependent
membrane transport, and the transmission of the genetic
code, depend on it as well 31, Among the micronutrients,
manganese had the highest value (26.7 mg/100g) followed
by iron (25.2 mg/100g), zinc (12.5 mg/100g) and copper
(8.17 mg/100g). Manganese which is present in C.
rutidosperma is an essential human micronutrient which
support brain function and reproduction and is also required
for blood sugar regulation 41,

Humans can use iron for a range of vital processes,
including the production of hemoglobin, growth, and sexual
maturation 4, The most significant mineral, zinc, is
required for both enzyme catalysis and protein building “°1.
Copper which is present in C. rutidosperma plant is an
essential trace element (i.e. macro-nutrient) that is required
for plants, animals and human health. It is also important as
a cofactor for brain cells €1, Minerals found in plants may
have a significant impact on the control of numerous critical
physiological processes in the bodies of animals that
consume them, including the regulation of enzyme activity,
skeletal development, neuromuscular irritability, and blood
coagulation ). Chronic metabolic disorders can result from
a lack of any one of the important minerals, which can also
harm the health of the organism that is poor in them.
Therefore, the presence of all these minerals in C.
rutidosperma is an indication that it might be useful in
treating some metabolic disorders and in maintaining good
health.

Conclusion

Since C. rutidosperma is very rich in some phytochemicals,
it shows its therapeutic physiological action potential on the
human system, therefore, it could be a potential source of
vital medicines. In addition, C. rutidosperma could
contribute to meeting human nutritional needs and helps to
fight diseases associated with malnutrition since it is very
rich in protein, carbohydrate and other nutritional
components.
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