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Abstract

We analyzed the leaf extract of Telfairia occidentalis for its qualitative and quantitative phyochemicals
properties. The mineral and vitamin compositions of the extract were also evaluated. Standard methods were
employed to evaluate the gualitative and quantitative phytoconstituents present in the extract. The extract was
characterized using Fourier Transform Infrared Spectroscopy (FT-IR) and X-ray Fluorescence Spectroscopy
(XRF), and standard VitaFast microbiological microtiterplate test kit was used to assess the vitamins content in
the extract. The qualitative and quantitative phytochemicals evaluation of the extract revealed highest content of
flavonoids (14.0 %), followed by steroids (11.0 %), saponins (9.4 %), phenolics (8.0 %), terpenoids (6.6 %),
carbohydrates (5.2 %), tannins (2.7 %), and alkaloids (2.6 %). Glycosides were not detected. The XRF analysis
showed highest composition of potassium (27.95 %), followed by Calcium (21.04 %), Magnesium (9.68 %),
Silicon (5. 07), Zinc (2.64 %), Iron (1.44 %), Cupper (1.07 %), Tin (0.98 %), Manganese (0.95 %), and the least
was Phosphorus (0.32 %). The extract contained highest content of vitamin C (10.76 %), followed by niacin (0.5
%), riboflavin (0.45 %), biotin (0.36 %), pantothenic acid (0.29 %), cobalamine (0.21 %), thiamine (0.18 %),
and pyridoxine (0.15 %). The outcomes of this study showed that the leaves of Telfairia occidentalis are
potential candidates for use in nutrition and medicine.
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1. Introduction

The significance of plants in traditional medicine and as raw materials in the manufacture of drugs by
Pharmaceutical industries cannot be overemphasized. The widespread cases of chronic diseases like
malaria, obesity, diabetes, malnutrition, heart disease, cancer among others today need an urgent
attention from the scientific community (Vikas et al., 2015; Diass et al., 2023; Loukili et al., 2024;
Mishra et al., 2025). The human body system relies heavily on bioactive phytochemicals for its
nutritional and medicinal applications and this bring the need to screen plants continuously for their
nutritional and medicinal applications (Riaz et al., 2023; Ouahabi et al., 2024; Khosroshahi et al.,
2025; Samuel et al., 2025). These bioactive compounds which are derived mostly from plants act as a
barrier to protect cells from the damage caused by free radicals in the body. They also play a major
role in a variety of functioning of human body and the utilization of these conventional medicinal
plants may result in the identification of novel, powerful bioactive compounds that can be used to treat
a greater range of chronic diseases (Leitzmann, 2016; Chaachouay & Zidane, 2024; Elbouzidi et al.,
2024; Mrani et al., 2024). In many places around the world including Nigeria vegetables make up the
majority of the people’s diet, which is closely related to ever growing public knowledge of the crucial
roles they play in human health protection and development. Consuming diets high in vegetables has
actually been associated with Killing of cardiovascular diseases; however, eating diets poor in
vegetables has been connected to 31 % of cases of ischemic heart disease and 11 % of cases of stroke
(Ezekwe et al., 2020). Vegetables boost immune system by supplying nutrients and antioxidants that
fight inflammation and advance general health (Rafi and Rktaruzzaman, 2015; Haddou et al., 2023;
Taibi et al., 2024). Since phytochemicals have been shown to provide health benefits, eating plant-
based meals high in these compounds is generally advised (Kocyigit et al., 2018; Kadda et al., 20122;
El Hassania et al., 2024). There are currently over 10,000 different kinds of phytochemicals known to
exist, and the kind and structure of these compounds determine how they affect human body health
(Park, 2023; Samuel et al., 2025).

Telfairia occidentalis is a tropical creeping vegetable vine that spread on the ground with large lobbed
leaves and long twisting tendrils, it is highly valued commercially in the eastern region of Nigeria and
is widely grown throughout Western Africa. It belongs to the family Oliffieace and the sub-family
cucurbitaceae (Desire et al., 2022). It is called ubong, ugu, ewekoro and ekumarku Ejashains in
Nigeria and Cameroon. It is a perennial; drought tolerant plant with young shoots and leaves that is
used in cooking soups, yam and vegetables sauces, and for medicinal purposes (Orole et al., 2020).

The shrub is a dioecious plant whose sex is not known until after flowering. The female plants has
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very broad leaves with big stem and usually is more succulent; producing fruits which contain seeds,
while the male plants produces only flowers with smaller leaves and tiny stems. The female plants
have significantly higher concentrations of protein and fat, while the male plants have higher fibre, ash
other anti-nutritive contents (Orole et al., 2020). Its main uses are in the making of vegetable soup and
herbal medications that make blood tonic for sick and weak people, as well as in the treatment of other
illnesses (Agwu et al., 2016). The leaf of telfairia occidentalis is high in minerals, vitamins and
antioxidants. Also, lactones, cucubitacine, and sesquiterpene are found in the root. The leaves also
contain vitamins and essential oils. To treat convulsions, the fresh leaves are cut, combined with
coconut water, salted, and kept in a container as an ethno medical remedy. As an ordeal poison, the
roots are employed as a rodenticide. Important legumes showed a favorable comparison in essential
amino acid amounts. They are occasionally used to thicken soups (Okoye and Orakwue, 2019).

Despite having a low amount of crude fiber, the leaves of telfairia occidentalis are high in folic acid,
calcium, zinc, potassium, cobalt, copper, iron, and vitamins A, C, and K. They are also rich in proteins,
oil, vitamins, and minerals. The young leaves can be cut and kept in a bottle with salt and coconut
water added, and they can then be used to treat convulsions (Orole et al., 2020). The leaves also have
nutritional and therapeutic benefits (Okpala, 2015). Additionally, the leaves can help treat heart
disease, hypertension, diabetes, liver issues, elevated cholesterol, weakened immune systems, and

meningitis in certain situations (Orole et al., 2020).

Plants need to be continuously screened for their biochemical and minerals content. Assessing the
bioactive compounds, vitamins, and mineral compositions of telfairia occidentalis could reveal
information on their nutritional profiles and their dietary contributions as well as its potential
medicinal applications. Despite the fact that telfairia occidentalis has been studied, little of that
research has concentrated on the biochemical and mineral content of the plant (Samuel et al., 2025).
Therefore, this study was done to ascertain the qualitative and quantitative phytochemical screening,
vitamin and mineral compositions of leaf extract from telfairia occidentalis sold in Idah, Kogi State,

Nigeria.
2. Experimental work

2.1 Collection of Plant Material

The leaf sample of Telfairia occidentalis was bought from vegetables sellers by the gate of the Federal
Polytechnic ldah, Kogi State, Nigeria. The sample was authenticated by the department of botany,

Federal Polytechnic Idah and then cleaned and dried under shade for two weeks and crushed into
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powder with the help of mortar and pestle. The powdered sample was kept in a suitable container until
use. All the chemicals, reagents, equipment, and other necessary materials used in this research were of

analytical grade and were bought from a prestigious company.
2.2 Extraction of the Plant Material

Two hundred grams (200 g) of the powdered leaf sample of telfairia occidentalis was soaked in 600 ml
(w/v) 95 % ethanol for two days with constant agitation. The mixture was filtered using Whatmann
No. 1 filter paper. The filtrate was dried to get ethanol crude extract.

2.3 Fourier Transform Infrared Spectrophotometer (FT-IR)

The FT-IR spectra of the extract of Telfairia occidentalis were recorded using a Cary Agilent
Technologies model 630 spectrophotometer within the 400-4000 cm™ range using KBr pellets
(Abdullahi et al., 2025).

2.4 Qualitative Phytochemicals Screenings

The ethanol extract of Telfairia Occidentalis was subjected to qualitative phytochemical screening
using standard protocols as outlined by Ekwueme et al. (2015), Ushie et al. (2016), Santhi et al.
(2015), Longbapet al. (2018), Danjuma et al. (2024), and Danjuma et al. (2025) with little

modifications as follows:
2.4 1 Test of Alkaloids (Mayer’s Test)

Two millilitres (2 ml) of concentrated hydrochloric acid (HCI) was added to two millilitres (2 ml) of
the plant extract followed by an addition of a few drops of Mayer's reagent. Presence of alkaloids was

indicated by the appearance of a green precipitate.
2.4.2 Test of Saponins (Foaming Test)

20 millilitres of deionised water were added to a 5.0 millilitre of the extract, followed by a strong

agitation. The presence of saponins was confirmed by the appearance of persistent foaming
2.4.3 Test of Steroids

The extract was extracted with chloroform and filtered. The filtrate was then carefully combined with
2 ml of concentrated sulphuric acid forming a lower layer. An appearance of reddish brown colour

indicates the presence of steroids.
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2.4.4 Test of Carbohydrates (Molisch’s Test)

About 0.1 g of the extract was mixed and heated with 2 ml of distilled water and filtered. A few drops
of Molisch's reagent, a naphthol solution in ethanol, were added to the filtrate. A lower layer was
subsequently created by carefully pouring concentrated sulphuric acid from a Pasteur pipette down the

test tube's side. The presence of carbohydrates was indicated by a purple interfacial ring.
2.4.5 Test of phenolics

Ten millilitres (10 ml) of distilled water were mixed with 0.1 grams of the test extract. After about
three minutes of moderate heating in a boiling water bath, the solution was filtered. Three test tubes
were filled with a 2 ml sample of the filtrate. Distilled water was added to one test tube containing the

filtrate in a 1:4 ratio. Phenols were confirmed by a blue coloration.
2.4.6 Test of Flavonoids

A 2 ml of the extract was boiled in 10 ml ethyl acetate for three minutes, followed by filtration and
cooling. Then 4 ml of the filtrate was agitated with 1ml of dilute ammonia solution. An intense yellow

coloration indicates the presence of flavonoids.
2.4.7 Test of Tannins

One millilitre of the extract was mixed with water and heated on a water bath. The mixture was filtered
and ferric chloride was added to the filtrate. Formation of a dark green colour indicated the presence of

tannins.
2.4.8 Test of Flavonoids

A small portion of each extract was combined with two millilitres of chloroform and three millilitres of
concentrated sulfuric acid. An appearance of reddish-brown coloration indicates the presence of

terpenoids.
2.4.9 Glycosides

A ferric chloride solution was added to a small amount of the extract followed by immersing the
mixture in boiling water for five minutes. The mixture was cooled and extracted with benzene. The
benzene layer was subsequently separated from the mixture and ammonia solution was added to it. A

formation of rose pinkcolour in the ammonia layer shows the presence of glycosides.
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2.5 Quantitative Phytochemical Screening

Using conventional protocols as outlined by Malik et al., (2017), Milan and Bharat (2019), Ekwueme
et al. (2016), and Sabaragamuwa et al. (2023). The quantitative phytochemical screening was

performed on the ethanol leaf extract of Telfairia occidentalis as follows:
2.5.1Total Alkaloids Content

Twenty (20) millilitres of ethanol and twenty percent (20 %) sulphuric acid (1:1 v/v) were used to
macerate 1.0 g of the extract. A quantity 5 ml of 60 % sulphuric acid was mixed with 1 ml of the
filtrate. Five minutes later, the mixture was combined with five millilitres of 0.5% formaldehyde in 60

% sulphuric acid and left to stand for three hours. At 565 nm, the absorbance was recorded.
2.5.2Total Steroids Content

Twenty (20) millilitres of ethanol were used to macerate 1 g of the extract, followed by filtration. Two
(2) millilitres of chromagen solution were combined with the 2 ml of the filtrate and the mixture was

allowed to stand for half an hour. At 550 nm, the absorbance was recorded.
2.5.3 Total Carbohydrates Content

About 50 millilitres of distilled water were used to extract 1 gram of the sample extract followed by
filtration. After adding a saturated aqueous solution of picric acid to 1 millilitre of the filtrate, the

absorbance at 580 nm was measured.
2.5.4 Total Phenolics Content

Twenty millilitres of 80 % ethanol were used to macerate 1 g of the extract which was subsequently
filtered. A 0.5 ml of Folinciocalteus reagent was mixed with 5 ml of the filtrate, and the mixture was
left to stand for 30 minutes. An absorbance at 650 nm was measured after adding 2 ml of 20 %

sodium carbonate.
2.5.5Total Flavonoids Content

About 50 ml of methanol was used to macerate 1 g of the extract followed by filtration. A quantity 0.3
ml of 0.1N ferric chloride in 0.1N hydrochloric acid and 0.3 ml of 0.0008 M potassium ferricyanide

were added to the 5 ml of the filtrate. The absorbance was measured at 720 nm.
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2.5.6 Total Terpenoids

Ten (10) milliliters of petroleum ether were used to macerate the extract in a glass vials that had been
previously weighed. The ether extract was separated and allowed to fully dry (wf). The yield (%) of
the total terpenoids was calculated using the formula:

Total Terpenoids = Wi—W;s X100 (2)

Wt

Where: Wi is the weight of the ethanol extract, and Wtis the eight of petroleum ether extract

2.5. 7 Total Tannins

The standard used was tannic acid. This tannic acid was made by using a variety of solvents
concentrations. One millilitre of sodium carbonate, Na2COs, (7.5 %) was added after the ethanolic and
acetone extract was combined with 0.1 millilitre of folin reagent in 1:10 ratio. After shaking the
mixture at room temperature for 30 minutes, the absorbance at 700 nm was taken using a UV-visible

spectrophotometer.
2.6 Elemental Compositions of the Extracts by X-Ray Fluorescence Spectroscopy

Utilizing the energy dispersed X-ray fluorescence spectrometer, the mineral elements were identified.
Spectra were captured using high-resolution detectors after each sample was excited by an X-ray
beam. The elemental concentrations were calculated in milligram per kilogram for a variety of mineral
elements, including potassium (K), calcium (Ca), magnesium (Mg), iron (Fe), and copper (Cu) among
others (Ehigie et al. 2025)

2.7 Assessment of Vitamin Content

In this study, we determined the levels of vitamins B1 (thiamine), B2 (riboflavin), B6 (pyridoxine), B3
(niacin), B5 (pantothenic acid), B12 (cyanocobalamin), folic acid, and B7 (biotin), by employing the
Vita-Fast microbiological microtiterplate test kit. The extract was first diluted with the vitamins. Folic
acid solution was then made by pipetting the diluted extract and the folic acid assay-medium into the
wells of a microtiter plate coated with Lactobacillus rhamnosus (ATCC Nr. 7469). Folic acid was
necessary for the development of Lactobacillus rhamnosus. When folic acid is added as a standard or
as a component of the sample, the bacteria proliferated until the vitamin is ingested. Within the range
of 44-48 hours, the solution was incubated at 37 °C in the dark. Turbidity was a measure of the degree
of growth or metabolism in relation to the extracted folic acid, and it is compared to a standard curve.

An ELISA reader was used to measure the wavelength between 610 and 630 nm (Yuan et al., 2018).
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Figure 1. Methodology chart

3. Results and discussion

3.1 FTIR Analysis Spectra

The Fourier Transform Infrared Spectroscopic spectral data was presented in Table 1 and Figure 2.
The data showed that the identity of hydroxyl group (O-H) stretching of intermolecular bonded alcohol
at 3439 cm-1. The double peak at 2925cm-1 and 2854cm-1 indicate the presence of C-H alkanes
stretching. The peak of carbonyl (C=0) stretching of ester takes place at 1745cm-1. The peak at
1622cm-1 explains the occurrence of C=C stretching. The fingerprint region of the spectra accounts
for the presence of methylene C-H bending, O-H bending of alcohol, and C-O stretching at 1462 cm-1,
1380cm-1 and 1164cm-1 respectively. The spectrum showed peaks absorption in the range between
4000-400 cm'®, These ranges are the characteristics of particular molecular bonds; this makes the FTIR
a powerful tool for quality control, pharmaceutical research, analysis for contaminates in various
pharmaceutical and chemical industries. The vibration characteristics of chemical functional groups in
a sample are determined by FTIR spectroscopy, a strong optical spectroscopy based on vibration

measurement of an excited molecule by IR radiation at a certain wavelength range.

AJCER



D. Kabir & I. Lawan / Arab. J. Chem. Environ. Res. 12(2) (2025) 179-197 187

Table 1: FTIR spectra of ethanol extract of Telfairia occidentalis

Type of Chemical bond

Absorption
Frequency(cm-1)

Type of vibration/Stretching

Hydroxyl (OH) group
C-H Alkanes
C-H Alkanes
Carbonyl (C=0) group
Aromatic C=Cgroup
Methylene group
OH group (alcohol)
C-O Carboxylic Acid

3439.95
2925.65
2854.65
1745.66
1622.82
1462.74
1380.75
1164.62

OH stretching, H-bonded
Alkanes C-H stretching
Alkanes C-H stretching

Carbonyl C=0 ester stretching

Aromatic C=C stretching
Methylene C-H bending
Alcoholic OH stretching

C-O ester stretching

Transmittance

TYIF: EF 174

T 1
2500
Wavenumber {cm-1;

Figure 2: FTIR Spectra of the ethanol extract

1
2000

It is a quick and non-invasive analytical technique. It is appropriate for analyzing pharmacological

forms that are solid, liquid, or biotechnology, however. FTIR has emerged as a useful analytical

approach for food-related structural or functional studies as a quick, affordable, and sensitive

physicochemical fingerprinting technique. All kinds of organic and many types of inorganic materials

can be identified using FTIR, as can the molecular composition of surface species, molecular

orientation in polymers and solutions, species quantification in challenging mixtures, and the

identification of structural and geometric isomers. The FTIR is important in identifying and

AJCER



D. Kabir & I. Lawan / Arab. J. Chem. Environ. Res. 12(2) (2025) 179-197 188

quantifying active elements. It is also highly useful in the analysis of food, medicine, counterfeit
medications, and biomedical products (Bhokare et al., 2022).

3.2 Qualitative Phytochemical Screening
Table 2: Qualitative phytochemical screening of ethanol extract of Telfairia occidentalis

S/N Phytochemicals Test Result
1 Alkaloids Mayer’s reagent +
2 Flavonoids Alkaline reagent test +
3 Terpenoids Salkowski test +
4 Steroids Extract + acetic anhydride + H2SO4 +
5 Saponins Foam test +
6 Tannins Ferric chloride test +
7 Phenolics Ferric chloride test +
8 Carbohydrates Molisch’s Test +
9 Glycosides Extract + H20 +NaOH -

Key: Positive (+) indicates presence, and negative (-) indicates absences

Qualitative phytochemical screening was studied using standard procedure, and the result showed that
saponins, steroids, carbohydrates, terpenoids, phenolics, flavonoids, tannins, and alkaloids were all
present in the ethanol leaf extract of Telfairia occidentalis (Table 2). Glycosides were not found in this
study. This finding is in consistence with the work of Okoye and Orakwue (2019) who also detected
alkaloids, tannins, saponins, steroids, and flavonoids in the leaf of telfairia Occidentalis, but they
didn't test the presence or absence of carbohydrates. Ojimofor et al. (2022) also reported alkaloids,
flavonoids, glycosides, saponins, tannins, steroids, and phenol compounds from telfairiaoccidentslis.
Findings have shown that flavonoids may decrease inflammation, slow the growth of tumors, and
increase the body's production of detoxification enzymes. It was also reported that tannin could draw
xenobiotic chemicals from animal blood because they are high molecular weight molecules that attract
lower molecular weight foreign substances (Arowosegbe et al., 2015). It is also believed that alkaloids
are the most potent phytochemicals due to their antispasmodic, antibacterial, healing, and antimalarial
qualities (Corvallis, 2017).

3.3 Quantitative Phytochemical Analysis

Table 3 and Figure 3 explain the quantitative composition of telfairiaoccidentalis leaf. It shows
flavonoid had the highest concentration (14.0 %), followed by steroids (11.0 %), saponins (9.4 %),
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phenolics (8.0 %), terpenoids (6.6 %), carbohydrates (5.2 %), tannins (2.7 %), and alkaloids (2.6 %).
Findings have shown that quality and quantity of phytochemicals derived from plants are influenced
by environmental factors and other ecological variations such as rainfall and temperature among
others. Temperature fluctuations, for example, can change how plants function physiologically, which
can impact how many phytochemicals and elemental compositions are produced. Same plants grown
in different regions may contain different minerals and phytochemicals content (Ejimofor et al., 2022).

Table 3: Quantitative phytochemical screening

S/N Phytochemicals Quantity (%)
1 Alkaloids 2.6
2 Flavonoids 14.0
3 Terpenoids 6.6
4 Steroids 11.0
5 Tannins 2.7
6 Carbohydrates 5.2
7 Phenolics 8.0
8 Saponins 9.4
Quantitative Phytochemicals (%)

16 -

14 -

12 -

10 -

8 4

6 B Quantity (%)

4 4

N I I iR

0 - ‘

\b‘o \b‘—) . \(\6 o\‘—: .\b‘v ‘@‘o 6" . \Q"’
9 © o(\ e(\ 00 & S QQ
((\éoﬂ‘ % R Qo\\\&\ &Q}Qe o 6&6 @{_’b K
(J’b

Figure 3: Quantitative phytochemical screening
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3.4 Minerals Analysis

Mineral composition of telfairia ocidentalis was studied by utilizing the energy dispersed X-ray
fluorescence spectrometer. Spectra were captured using high-resolution detectors after each sample
was excited by an X-ray beam. The mineral content in this study (Table 4 and Figure 4) reveals the
presence of sodium, magnesium, manganese, zinc, phosphorus, iron, and potassium among others. The
composition shows that potassium had the highest concentration (27.95 %), followed by calcium
(21.04 %), magnesium (9.68 %) silicon (5. 07 %), zinc (2.64 %), iron (1.44 %), cupper (1.07 %), Tin
(0.98 %), manganese (0.95 %), and Phosphorus (0.32 %). Comparatively, Usunobun et al., (2014) and
Abdussamad et al., (2016) also reported the presence of sodium, magnesium, calcium, and zinc among
others.

Table 4: Mineral compositions of ethanol extract of T. occidentalis

SIN Minerals Quantity (%)
1 Zinc 2.64
2 Potassium 27.95
3 Silicon 5.07
4 Calcium 21.04
S Iron 1.44
6 Tin 0.98
7 Magnesium 9.68
8 Phosphorus 0.32
9 Manganese 0.95
10 Cupper 1.07

Studies have shown that human health requires adequate consumption of calcium, magnesium, and
trace elements such as copper (Cu) and zinc (Zn) (Sousa et al., 2019). In addition to supporting
fundamental physiological processes, these components provide information about disease states when
examined in diagnostic contexts. Because they interfere with Fe regulating mechanisms when they are
present in the body, some of these non-essential elements can be extremely harmful to health.
Environmental pollutants or occupational exposure can introduce these substances into the body, as
can factors impacted by lifestyle choices like smoking and eating habits (Rawee et al., 2019).
Potassium, magnesium, calcium, and other vital minerals are among the many nutrients found in fresh

green vegetables, along with protein and dietary fibre. These minerals are essential for sustaining
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muscle function, fostering bone health, and preserving electrolyte balance (Govindaraj et al., 2017).
They also have a major impact on lowering the risk of heart attacks and preventing vitamin
deficiencies (Ighoecheonwu et al., 2023).

Mineral Composition
30 +
25 -
20 -
15 -
H Mineral Composition
10 -
) I
N & N < Q& 2 o
(}\\,@ \()‘\'@ ;,\\)@ \~\\o° AS & QQQ/ Q Qe"’ 0@
o(b(—’ (J'b oé\e’ ) (/\\' (\Qéb O‘—"{}\

Q K\ Q° N

Figure 4: Minerals compositions of ethanol extract of T. occidentalis

3.5 Vitamins Composition

Table 5 recorded the vitamins composition in the ethanol extract from T. occidentalis, and the results
showed that vitamin C recorded the highest quantity (10.76 %), and this was followed by Vitamin B3
(0.5 %), vitamin B2 (0.45 %), vitamin B7 (0.36 %), vitamin B5 (0.29 %), vitamin B12 (0.21 %),
vitamin B1 (0.18 %), and the least was Vitamin B6 (0.15 %). The vitamin is obtained from consumed
food substances as the body cells and organs cannot produce it. Vitamin is important in the formation
of strong bones and teeth, acts as a non-enzymatic antioxidant with potential to mop and scavenge free
radicals in the body. Orole et al., (2020) believed the vitamin has the capacity to regenerate other small
molecule antioxidants such as a-tocopherol, urate from their respective radical species. Riboflavin
(vitamin B2) is an important vitamin needed for freeing locked-up energy in food substances and other
metabolism of nutrients. Riboflavin is found as flavin mononucleotide and flavin adeninenucleotide
which are electron transporters within cells. Some Vitamins are important for the normal functioning

of rhodopsin which enhances good eyesight, while some like thiamine (vitamin B1) aid glucose
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metabolisms. Vitamin B3 was reported to have reduced blood lipids level and provide nicotinamide in

the body for normal metabolism (Orole et al., 2020).

Table 5: Vitamins Compositions of ethanol extract from Telfairia occidentalis

Vitamins Quantity (mg/1009)
Vitamin C 10.76
Riboflavin (B2) 0.45
Cobalamine (B12) 0.21
Thiamine (B1) 0.18
Niacin (B3) 0.5
Pyridoxine (B6) 0.15
pantothenic acid (B5) 0.29
Biotin (B7) 0.36
Vitamin Composition
12 -
10 -
g
6 -
4 W Vitamin Composition
>
0 -
Vitamic Vitamin Vitamin Vitamin Vitamin Vitamin Vitamin Vitamin
C B1 B2 B3 BS B6 B7  BI12
Figure 5: Vitamins content
Conclusion

The findings of this research have shown that Telfairia occidentalis leaves are excellent source of
phytochemicals, minerals, and vitamins. The minerals found in this plant could provide required
nutritional supplements and diets for people suffering from hypertension as it was proven that food
rich in minerals could provide adequate protection against hypertension. The outcomes of this study
showed that the leaves of Telfairia occidentalis are potential candidates for use in nutrition and

medicine

AJCER



D. Kabir & I. Lawan / Arab. J. Chem. Environ. Res. 12(2) (2025) 179-197 193

Acknowledgement

We thank the Nigeria Tertiary Education Trust Fund (TETFund) for their financial assistance in the
cause of this research under the Institution Based Research (IBR) program. We also thank the
department of Science Laboratory Technology and the management of the Federal Polytechnic Idah
for giving us access to research facilities.

Conflict of Interest: The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

References

Abdullahi N., Sani A., Gwaram S.N., Salga, S.M. (2025). Synthesis, Characterization and
Antimicrobial Studies of Schiff Base Derived from the Reaction of 2-Acetyl-6-
Bromopyridine and 1-(2-Aminoethyl) Piperidine and Co(ll), Cr(Il), Fe(Il) and Ni(ll) Metal
Complexes, Arab. J. Chem. Environ. Res., 12(2), 124-137.

Abdussamad M.M., Mustapha, B.l., Abdulfaatir A. (2016). The mineral composition and proximate
analysis of T. Occidentalis (Fluted Pumpkin) Leaves Consumed in Kano, Northern Nigeria,
American Chemical Science Journal, 10(1), 1-4

Agwu E.J., Odo G.E., Uwagbae M., Onuawueke C.C. (2016) Acute toxicity of aqueous extract of the
root of Telfairia occidentalis on Clarias gariepinus fingerlings, International Journal of
Agriculture, Forestry and Fisheries, 4(1), 1-6.

Arowosegbe S., Olanipekun M.K., Kayode J. (2015). Ethnobotanical survey of medicinal plants used
for the treatment of diabetes mellitus in EKiti State Senatorial District, Nigeria, Journal of
Botany, Plant Science and Phytology, 4(9), 354-366

Bakore S.S., Biradar V.R., Chakole R.D., Charde M.S. (2022). Applications of FTIR Spectroscopy:
Review, International Journal of of Scienctific Development and Research, 7(8), 213 -- 219

Chaachouay N., Zidane L. (2024). Plant-Derived Natural Products: A Source for Drug Discovery and
Development. Drugs and Drug Candidates. 3(1):184-207.
https://doi.org/10.3390/ddc3010011

Corvallis Oregon. (2017). Micronutrient Information Center, Linus Pauling Institute, Oregon State
University.

Danjuma K., Kabir A., Imrana L., Magaji A., Moses J. (2024). Assessment of Cytotoxicity,
Antioxidant and Antimicrobial Properties of the Leaf Extracts of Abelmoschus Esculentus
Cultivated in Northern Nigeria. Indonesian Journal of Health Sciences Research and
Development, 6(2), 81-87 https://doi.org/10.36566/ijhsrd/\Vol6.1ss2/256

Danjuma K., Lawan I., Jaafar S., bdulmajid S. (2025). Preliminary qualitative phytochemical
screenings and antimicrobial potentials of the leaf extracts of moringa oleifera grown in
Enugu state, south eastern Nigeria, Indonesian journal of health sciences research and
development (IJHSRD), 7(1), 1-9. https://doi.org/10.36566/ijhsrd/\VVol7.1ss1/260

AJCER


https://doi.org/10.3390/ddc3010011
https://doi.org/10.36566/ijhsrd/Vol7.Iss1/260

D. Kabir & I. Lawan / Arab. J. Chem. Environ. Res. 12(2) (2025) 179-197 194

Desire T.C., Itoro E.W., Itohowo O.A., Ekemini T. D. (2022). Antioxidant activity and identification
of bioactive compounds in Telfairiaoccidentalis leaves using GC-MS analysis, World Journal
of Advanced Research and Reviews, 16(03), 775-788.

Diass K., Merzouki M., El Fazazi K., Azzouzi H., Challioui A., Azzaoui K., Hammouti B., Touzani
R., Depeint F., Ayerdi-Gotor A., Larbi Rhazi L. (2023). Essential oil of Lavandula officinalis:
Chemical ~ composition  and  antibacterial  activities, Plants, 12, 1571.
https://doi.org/10.3390/plants12071571

Ejimofor C.F., Nwakoby N.E., Oledibe O.J., Afam-Ezeaku C.E., Mbaukwu O.N. (2022). Biochemical
Screening of Fluted Pumpkin Leaf, International Journal of Pathogen Research, 11(3-4), 32-
43, 2022

Ekwueme F.N., Nwodo O. F., Joshua P.E., Nkwocha C., Eluka P.E. (2015). Qualitative and
Quantitative Phytochemical Screening of the Aqueous Leaf Extract of Senna mimosoides: Its
Effect in in vivo Leukocyte mobilization induced by inflammatory stimulus, International
Journal of Current Microbiology and Applied Sciences, 4 (5), 1176-1188

Elbouzidi A., Taibi M., Baraich A., Haddou M., Loukili E.H., Asehraou A., Mesnard F., Addi M.
(2024). Enhancing Secondary Metabolite Production in Pelargonium graveolens Hort. Cell
Cultures: Eliciting Effects of Chitosan and Jasmonic Acid on Bioactive Compound
Production. Horticulturae. 10(5), 521. https://doi.org/10.3390/horticulturae10050521

El Hassania, L., Mohammed, B., Kadda, S., Hbika, A., Elbouzidi, A., Mohamed, T., ... Fauconnier,
M. L. (2024). Physicochemical and phytochemical characterization of opuntia dillenii: A
promising source of bioactive compounds. International Journal of Food Properties, 27(1),
1079-1094. https://doi.org/10.1080/10942912.2024.2385960

EzekweA.S., Rizwan A. A., Karimah M.R., Ewa O. (2020). Qualitative phytochemical and GC-MS
analysis of some commonly consumed vegetables, GSC Biological and Pharmaceutical
Sciences, 12(03), 208-214.

Govindaraj S., Rajangam U. (2017). GC-MS analysis of methanolic leaf extracts and stem of
Marsileaminuta (Linn.), Journal of Complementary and Alternative Medicine, 3(1), 1-13.

Haddou S., Mounime K., Loukili E. H., Ou-yahia D., Hbika A., Yahyaoui Idrissi M., Legssyer A.,
Lgaz H., Asehraou A., Touzani R., Hammouti B., Chahine A. (2023) Investigating the
Biological Activities of Moroccan Cannabis Sativa L Seed Extracts: Antimicrobial, Anti-
inflammatory, and Antioxidant Effects with Molecular Docking Analysis, Mor. J. Chem.,
11(4), 1116-1136, https://doi.org/10.48317/IMIST.PRSM/morjchem-v11i04.42100

Igboecheonwu 1., Garba Z.N., Nuhu A.A. (2023). Comparative analysis of proximate and mineral
composition of Jatropha tanjorensis L. and Telfairia occidentalis Hook F. leaves cultivated in
Zaria.  Advance  Journal of  Chemistry-Section  B., 6(1), 17-30. doi:
10.22034/ajch.2024.411140.1189

Kadda, S., Belabed, A., Loukili, E.H., B. Hammouti, S. Fadlaoui, Temperature and extraction methods
effects on yields, fatty acids, and tocopherols of prickly pear (Opuntia ficus-indica L.) seed oil
of eastern region of Morocco. Environ Sci Pollut Res 29 (2022) 158-166.
https://doi.org/10.1007/s11356-021-16752-8

AJCER


https://doi.org/10.3390/plants12071571
https://doi.org/10.3390/horticulturae10050521
https://doi.org/10.1080/10942912.2024.2385960
https://doi.org/10.48317/IMIST.PRSM/morjchem-v11i04.42100
https://doi.org/10.1007/s11356-021-16752-8

D. Kabir & I. Lawan / Arab. J. Chem. Environ. Res. 12(2) (2025) 179-197 195

Khosroshahi E.D., Razavi S.H., Salami M., Ubeyitogullari A. (2025). Recent advances in
bioprocessing of medicinal plants through fermentation: A promising approach to maximize
nutritional/functional value, bioactive potential, and health benefits, Food Bioscience, 70,
107045, ISSN 2212-4292, https://doi.org/10.1016/}.fbio.2025.107045

Kocyigit A., Guler E.M., Dikilitas M. (2018). Role of Antioxidant Phytochemicals in Prevention,
Formation and Treatment of Cancer, InterchOpen; London, UK, [Google Scholar]

KyongP. (2023). The Role of Dietary Phytochemicals: Evidence from Epidemiological Studies.
Nutrients, 15(6), 1371, doi: 10.3390/nu15061371

Leitzmann C. (2016). Characteristics and health benefits of phytochemicals, Complement. Med.Res.,
23, 69-74, doi: 10.1159/000444063. [DOI] [PubMed] [Google Scholar]

Longbap B.D., Ushie O A., Ogah E., Kendenson A. C., Nyikyaa, J. T. (2018). Phytochemical
Screening and Quantitative Determination of Phytochemicals in Leaf Extracts of Hannoa
undulate, International Journal of Medicinal Plants and Natural Products (IJMPNP), 4, (2),
32-38. DOI: http://dx.doi.org/10.20431/2454-7999.0402005

Loukil E.H., Merzouki M., Taibi M., Elbouzidi A., Hammouti B., Yadav K. K., Khalid M., Addi M.,
Ramdani M., Kumar P., Choi J. R. (2024), Phytochemical, biological, and nutritional
properties of the prickly pear, Opuntia dillenii: A review, Saudi Pharmaceutical Journal,
32(10), 102167, ISSN 1319-0164, https://doi.org/10.1016/j.jsps.2024.102167

Malik, S.K., Ahmad, M., & Khan, F. (2017). Qualtitative and Quantitative Estimation of Terpenoid
Contents in Something Important Plants of Punjab, Pakistan. Pakistan Journal of Science,
69(2), 150-154

Milan V., Bharat M. (2019). Qualitative analysis, total phenol content (TPC) and total tannin content
(TTC) by using different solvant for flower of Butea monosperma (Lam.) Taub. collected
from Saurashtra region, Journal of Pharmacognosy and Phytochemistry, 8(3), 2902-2906

Mishra, S.R., Ghimire, K., Khanal, V. et al. (2025). Transforming health in Nepal: a historical and
contemporary review on disease burden, health system challenges, and innovations. Health
Res Policy Sys 23, 61, https://doi.org/10.1186/s12961-025-01321-z

Mrani S.A., Zejli H., Azzouni D., Fadili D., Alanazi M.M., Hassane S.O.S., et al. (2024). Chemical
Composition, Antioxidant, Antibacterial, and Hemolytic Properties of Ylang-Ylang (Cananga
odorata) Essential Oil: Potential Therapeutic Applications in Dermatology. Pharmaceuticals.
17(10), 1376. https://doi.org/10.3390/ph17101376

Okoye E.I., Orakwue F.C. (2019) The Chemical Evaluation and Anti-Microbial Screening of Extracts
From Seeds and Leaves of Telfairia Occidentalis (Fluted Pumpkin), ChemistryResearch
Journal, 4(3), 98-104

Okpala F.O. (2015). Oesophageal carcinoma in an elderly female Nigerian, African Journal of Medical
and Health Sciences, 14, 144-146

Oluwayemisi O., Anthony U.O., Sunday O.0., Ifeanyi, O.0. (2023). Evaluation of qualitative and

quantitative phytochemical constituents of Napoleonaimperialis stem bark, GSC Biological
and Pharmaceutical Sciences, 24(01), 202—-208.

AJCER


https://doi.org/10.1016/j.fbio.2025.107045
http://dx.doi.org/10.20431/2454-
https://doi.org/10.1016/j.jsps.2024.102167
https://doi.org/10.1186/s12961-025-01321-z
https://doi.org/10.3390/ph17101376

D. Kabir & I. Lawan / Arab. J. Chem. Environ. Res. 12(2) (2025) 179-197 196

Orole, R.T., Orole, O.1., Aisoni, J.J., Isyaku, J., Mohammed, Y.S. (2020). Comparative study of the
physicochemical properties of male and female flutted pumpkin (Telfairia occidentalis), The
Journal of Medical Research, 6(2), 55-61.

QOuahabi S., Daoudi N.E., Loukili E.H., Asmae H., Merzouki M., Bnouham M., Challioui A.,
Hammouti B., Fauconnier M-L., Rhazi L., et al. (2024). Investigation into the Phytochemical
Composition, Antioxidant Properties, and In-Vitro Anti-Diabetic Efficacy of Ulva lactuca
Extracts, Marine Drugs, 22(6), 240; https://doi.org/10.3390/md22060240

Rafi I.K., Aktaruzzaman M.D. (2025). An overview of therapeutic qualities and various applications of
Centellaasiatica, Mediterranean Journal of Pharmacy and Pharmaceutical Sciences, 5(1),
130-137, doi: 10.5281/zenod0.14933667

Rawee P., Kremer D., Nolte .M., Leuvenink H.G., Touw D.J., De-Borst M.H. (2023). Iron deficiency
and nephrotoxic heavy metals: a dangerous interplay? Int J Mol Sci, 24, 5315

Riaz M., Khalid R., Afzal M., Anjum F., Fatima H., Zia S., Rasool G, Egbuna C., Mtewa A.G. Uche
C.Z., Aslam M.A. (2023). Phytobioactive compounds as therapeutic agents for human
diseases: A review. Food Sci. Nutr. 11(6), 2500-2529. doi: 10.1002/fsn3.3308

Sabaragamuwa R., Perera, C.0. (2023). Total Triterpenes, Polyphenols, Flavonoids, and Antioxidant
Activity of Bioactive Phytochemicals of Centella asiatica by Different Extraction
Techniques. Foods, 12, 3972. https://doi.org/10.3390/foods12213972

Samuel E., Philip A.O., Bodunde J.O., Oghomwen T. M., Ruth O. O., Confidence V. A., Osaro I.
(2025). Comparative phytochemical and mineral analysis of methanol extract of Teifairia
occidentalis (Fluted pumpkin) leaves, stem, and roots. Mediterr J Med Res., 02, 65-70.
https://doi.org/10.5281/zenodo.156533166

Santhi K., Sengottuvel R. (2015). Qualitative and Quantitative Phytochemical analysis of Moringa
concanensis Nimmo, Int. J. Curr. Microbiol. 5(1), 633-640

Sousa C., Vinha A.F., Moutinho C.,Matos C. (2019). Trace minerals in human health: iron, zinc,
copper, manganese and fluorine, IJSRM Human, 13, 57-80

Taibi, M., Elbouzidi A., Haddou M., Baraich A., Loukili E.H. et al. (2024). Phytochemical
characterization and multifaceted bioactivity assessment of essential oil from Ptychotis
verticillata Duby: Anti-diabetic, anti-tyrosinase, and anti-inflammatory activity, Heliyon,
olume 10, Issue 8, 29459

Ushie O.A., Onen A.l., Ugbogu O.C., Neji P.A., Olumide, V.B. (2016). Phytochemical Screening and
Antimicrobial Activities of Leaf Extracts of Swietenia macrophylla, Chem Search Journal,
7(2), 64 - 69

Usunobun U., Egharebva E. (2014) Phytochemical analysis, proximate and mineral composition andin
vitro antioxidant activities in Telfairia occidentalis aqueous leaf extract, J. Basic Appl. Sci.,
1(1), 74-87

Vikas, K., Ajit, K.T., Suruchi, V., Vaishali, Y., & Shyam, S. C. (2015). Potential of some traditionally
used edible plants for prevention and cure of diabesity associated comorbidities, Tang, 5(2),
1-22, https://doi.org/10.5667/tang.2014.0026

AJCER


https://doi.org/10.3390/md22060240
https://doi.org/10.5281/zenodo.156533166
https://doi.org/10.5667/tang.2014.0026

D. Kabir & I. Lawan / Arab. J. Chem. Environ. Res. 12(2) (2025) 179-197 197

Xu Lei H., Natalia G., Liagat H., Rizwan R.B., Ayesha J., Rida S., Muhammad R., Hafiz M.A. (2024).
The Emerging Trend of Phytochemicals and Nutraceuticals-Based Traditional Medicines and
Their Role in Chronic Disease Management, Journal of Biological Regulators and
Homeostatic Agents, 38(1), 31-45, 10.23812/j.biol.regul.homeost.agents.20243801.3

Yuan Z., Wei-e Z., Jia-ging Y., Min L., Yu Z, Xin S., Ying-li M., Xue S., Feng Y., Guo-hui Li.
(2018). A Review of the Extraction and Determination Methods of Thirteen Essential
Vitamins to the Human Body: An Update from 2010, Molecules, 23, 1484;
doi:10.3390/molecules23061484

(2025) ; www.mocedes.org/ajcer

AJCER



	1. Introduction
	The significance of plants in traditional medicine and as raw materials in the manufacture of drugs by Pharmaceutical industries cannot be overemphasized. The widespread cases of chronic diseases like malaria, obesity, diabetes, malnutrition, heart di...
	Telfairia occidentalis is a tropical creeping vegetable vine that spread on the ground with large lobbed leaves and long twisting tendrils, it is highly valued commercially in the eastern region of Nigeria and is widely grown throughout Western Africa...
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	2. Experimental work
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	The leaf sample of Telfairia occidentalis was bought from vegetables sellers by the gate of the Federal Polytechnic Idah, Kogi State, Nigeria. The sample was authenticated by the department of botany, Federal Polytechnic Idah and then cleaned and drie...
	2.2 Extraction of the Plant Material

	Two hundred grams (200 g) of the powdered leaf sample of telfairia occidentalis was soaked in 600 ml (w/v) 95 % ethanol for two days with constant agitation. The mixture was filtered using Whatmann No. 1 filter paper. The filtrate was dried to get eth...
	2.3 Fourier Transform Infrared Spectrophotometer (FT-IR)
	The FT-IR spectra of the extract of Telfairia occidentalis were recorded using a Cary Agilent Technologies model 630 spectrophotometer within the 400–4000 cm⁻¹ range using KBr pellets (Abdullahi et al., 2025).
	2.4 Qualitative Phytochemicals Screenings
	The ethanol extract of Telfairia Occidentalis was subjected to qualitative phytochemical screening using standard protocols as outlined by Ekwueme et al. (2015), Ushie et al. (2016), Santhi et al. (2015), Longbapet al. (2018), Danjuma et al. (2024), a...
	2.4 1 Test of Alkaloids (Mayer’s Test)
	Two millilitres (2 ml) of concentrated hydrochloric acid (HCl) was added to two millilitres (2 ml) of the plant extract followed by an addition of a few drops of Mayer's reagent.  Presence of alkaloids was indicated by the appearance of a green precip...
	2.4.2 Test of Saponins (Foaming Test)
	20 millilitres of deionised water were added to a 5.0 millilitre of the extract, followed by a strong agitation.  The presence of saponins was confirmed by the appearance of persistent foaming
	2.4.3 Test of Steroids
	The extract was extracted with chloroform and filtered. The filtrate was then carefully combined with 2 ml of concentrated sulphuric acid forming a lower layer. An appearance of reddish brown colour indicates the presence of steroids.
	2.4.4 Test of Carbohydrates (Molisch’s Test)
	About 0.1 g of the extract was mixed and heated with 2 ml of distilled water and filtered. A few drops of Molisch's reagent, a naphthol solution in ethanol, were added to the filtrate.  A lower layer was subsequently created by carefully pouring conce...
	2.4.5 Test of phenolics
	Ten millilitres (10 ml) of distilled water were mixed with 0.1 grams of the test extract.  After about three minutes of moderate heating in a boiling water bath, the solution was filtered.  Three test tubes were filled with a 2 ml sample of the filtra...
	2.4.6 Test of Flavonoids
	A 2 ml of the extract was boiled in 10 ml ethyl acetate for three minutes, followed by filtration and cooling. Then 4 ml of the filtrate was agitated with 1ml of dilute ammonia solution. An intense yellow coloration indicates the presence of flavonoids.
	2.4.7 Test of Tannins
	One millilitre of the extract was mixed with water and heated on a water bath. The mixture was filtered and ferric chloride was added to the filtrate. Formation of a dark green colour indicated the presence of tannins.

	2.4.8 Test of Flavonoids
	A small portion of each extract was combined with two millilitres of chloroform and three millilitres of concentrated sulfuric acid. An appearance of reddish-brown coloration indicates the presence of terpenoids.
	2.4.9 Glycosides
	A ferric chloride solution was added to a small amount of the extract followed by immersing the mixture in boiling water for five minutes. The mixture was cooled and extracted with benzene. The benzene layer was subsequently separated from the mixture...
	2.5 Quantitative Phytochemical Screening
	Using conventional protocols as outlined by Malik et al., (2017), Milan and Bharat (2019), Ekwueme et al. (2016), and Sabaragamuwa et al. (2023). The quantitative phytochemical screening was performed on the ethanol leaf extract of Telfairia occidenta...
	2.5.1Total Alkaloids Content
	Twenty (20) millilitres of ethanol and twenty percent (20 %) sulphuric acid (1:1 v/v) were used to macerate 1.0 g of the extract. A quantity 5 ml of 60 % sulphuric acid was mixed with 1 ml of the filtrate.  Five minutes later, the mixture was combined...
	2.5.2Total Steroids Content
	Twenty (20) millilitres of ethanol were used to macerate 1 g of the extract, followed by filtration.  Two (2) millilitres of chromagen solution were combined with the 2 ml of the filtrate and the mixture was allowed to stand for half an hour.  At 550 ...
	2.5.3 Total Carbohydrates Content
	About 50 millilitres of distilled water were used to extract 1 gram of the sample extract followed by filtration.  After adding a saturated aqueous solution of picric acid to 1 millilitre of the filtrate, the absorbance at 580 nm was measured.
	2.5.4 Total Phenolics Content
	Twenty millilitres of 80 % ethanol were used to macerate 1 g of the extract which was subsequently filtered. A 0.5 ml of Folinciocalteus reagent was mixed with 5 ml of the filtrate, and the mixture was left to stand for 30 minutes.  An absorbance at 6...
	2.5.5Total Flavonoids Content
	About 50 ml of methanol was used to macerate 1 g of the extract followed by filtration. A quantity 0.3 ml of 0.1N ferric chloride in 0.1N hydrochloric acid and 0.3 ml of 0.0008 M potassium ferricyanide were added to the 5 ml of the filtrate. The absor...
	2.5.6 Total Terpenoids
	2.6 Elemental Compositions of the Extracts by X-Ray Fluorescence Spectroscopy
	Utilizing the energy dispersed X-ray fluorescence spectrometer, the mineral elements were identified.  Spectra were captured using high-resolution detectors after each sample was excited by an X-ray beam.  The elemental concentrations were calculated ...
	It is a quick and non-invasive analytical technique. It is appropriate for analyzing pharmacological forms that are solid, liquid, or biotechnology, however. FTIR has emerged as a useful analytical approach for food-related structural or functional st...
	Qualitative phytochemical screening was studied using standard procedure, and the result showed that saponins, steroids, carbohydrates, terpenoids, phenolics, flavonoids, tannins, and alkaloids were all present in the ethanol leaf extract of Telfairia...
	Table 3 and Figure 3 explain the quantitative composition of telfairiaoccidentalis leaf. It shows flavonoid had the highest concentration (14.0 %), followed by steroids (11.0 %), saponins (9.4 %), phenolics (8.0 %), terpenoids (6.6 %), carbohydrates (...
	Studies have shown that human health requires adequate consumption of calcium, magnesium, and trace elements such as copper (Cu) and zinc (Zn) (Sousa et al., 2019).  In addition to supporting fundamental physiological processes, these components provi...

	Figure 5: Vitamins content
	Conclusion
	The findings of this research have shown that Telfairia occidentalis leaves are excellent source of phytochemicals, minerals, and vitamins. The minerals found in this plant could provide required nutritional supplements and diets for people suffering ...
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