DOI: 10.38061/idunas.1582691

2025

NATURAL & APPLIED SCIENCES | vors
JOURNAL No. 1

(1-17)

IDUNAS

Phytochemicals, Nutrients and Anti-Nutrients Composition of the
Aqueous Roots and Stem Extracts of Typha domingensis

Research Article

Jabir Danyaya Aliyu'"~', Ibrahim Abubakar? Mustapha Sahabi®, Zayyanu Abdullahi!, Abdulhakim Zubairu', Abdulsalam
Sahabi Umar!, Fatima Ahmad*

'Biochemistry Unit, Department of Science Technology, Waziri Umaru Federal Polytechnic, Birnin Kebbi, Nigeria
2Department of Biology-Chemistry, Idris Koko Technical College, Farfaru, Sokoto, Nigeria
3Department of Biology, Shehu Shagari University of Education, Sokoto, Nigeria
4Chemistry Unit, Department of Science Technology, Waziri Umaru Federal Polytechnic, Birnin Kebbi, Nigeria

Author E-mail:
aliyujabir55@gmail.com
J. D. Aliyu ORCID ID: 0000-0003-0718-0107

*Correspondence to: Jabir Danyaya Aliyu, Biochemistry Unit, Department of Science Technology, Waziri Umaru
Federal Polytechnic, Birnin Kebbi, Nigeria

DOI: 10.38061/idunas.1582691

Received: 14.11.2024.; Accepted: 14.01.2025

Abstract

Medicinal plants contain various phytoconstituents and have nutritional benefits, medicinal properties, and
pharmacological activities. Typha domingensis has been used as a source of food and in the treatment of
many diseases including wounds, anxiety, depression, and bleeding disorders. The aim of this study is to
evaluate the phytochemicals, nutrients and anti-nutrients content of the aqueous roots and stem extracts of
T. domingensis. Phytochemicals, proximate, minerals and anti-nutrients composition were determined using
Association of Official Analytical Chemists (AOAC) and Atomic Absorption Spectrometric (AAS)
methods. The results revealed that aqueous roots and stem extracts of 7. domingensis demonstrated
significant (p< 0.05) amounts of glycosides (8.50 and 22.05 %), saponins (5.32 and 6.01 %), alkaloids (2.87
and 6.80 %), flavonoids (2.81 and 5.63 %), cardiac glycosides (1.73 and 7.41 %), steroids (5.44 and 1.90
%), and tannins (2.29 and 2.50 %), respectively. A significant (p< 0.05) amounts moisture (55.30 and
28.21%), fiber (34.77 and 19.50 %), carbohydrates (25.99 and 20.29), ash (20.41 and 11.40 %), lipids
(7.82and 5.06 %) and protein (4.96 and 2.88%) were found in the aqueous roots and stem extracts of 7.
domingensis, respectively. The aqueous roots and stem extracts of 7. domingensis demonstrated higher
significant (p< 0.05) levels of calcium, sodium, iron, potassium, magnesium, aluminium, zinc, copper,
manganese, cobalt with trace amount of nickel, lead, and cadmium. However, the amount of the
phytochemicals and the nutrients was significantly (p< 0.05) higher in the aqueous roots extract of 7.
domingensis compared to the stem extract. A trace amount of oxalate, tannins, phytate, and cyanide was
found in the aqueous roots and stem extracts of 7. domingensis. The aqueous roots and stem extracts of 7.
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Domingensis contain a significant amount of phytochemicals and nutrients which could be attributed to its
nutritional value and medicinal properties.

Keywords: Anti-nutrients; Minerals; Nutrients; Phytochemicals; Typha domingensis
1. INTRODUCTION

Research interest in medicinal plants has been increased because of their availability, easy
accessibility, phytoconstituents contents, nutritional benefits, medicinal properties, and pharmacological
activities of their constituents. About 80% of the world’s population relies on plants and herbs for remedies
(Khan and Ahmad, 2019). It was estimated that 95% of the people in developing countries depend on plants
and herbs for therapeutic uses (Khan and Ahmad, 2019). Plants and herbs are less expensive and more
easily accessible and have few side effects. Plants have been used for treatment of many diseases in many
local communities in the world which could be attributed to the presence of phytochemicals (Olivia et al.,
2021; Anand et al., 2019). Nutrients and phytochemicals demonstrate vital biological and biochemical
functions and pharmacological properties. Nutritional value of plants is determined by their nutrients and
anti-nutrients contents (Abubakar et al., 2022). Phytochemicals in plants are responsible for their medicinal
uses and pharmacological activities. Anti-nutrients in plants reduce nutrients bioavailability by preventing
the absorption of essential nutrients (Abubakar ef al., 2022). Many bioactive phytochemicals extracted from
medicinal plants have been used for drugs discovery and development (Kumar et al., 2021).

Typha domingensis is an aquatic plant that belongs to the family Typhaceae and the genus Typha
consisting of many species (Pandey and Verma, 2018; Xu and Chang, 2017). T. domingensis is abundantly
available in tropical and subtropical areas. The plant is commonly found in moist soil, swamps, marshes,
lakeshores, roadsides, and manmade reservoirs (He et al., 2015; CABI, 2013). Aquatic plants including 7.
domingensis have been used by animals for foods and nutrition (Elsken, 2020; Tham and Udén, 2013). T
domingensis has been used locally for management of wounds, anxiety, depression and neuro and bleeding
disorders (Chai et al., 2014; Qin and Sun, 2005). The stem part of the plant has diuretic and astringent
properties. The leaves of the plant demonstrated analgesic, antioxidant, and diuretic activities (Lopes ef al.,
2017). The roots of the plant exhibited anti-inflammatory, antioxidant, astringent, cytotoxic, and diuretic
properties (Bandaranayake, 1998). Study showed that extracts of 7. domingensis demonstrated wound
healing properties in rat models (Akkol et al., 2011). It has been reported that hydroethanolic extract of 7.
domingensis demonstrated spasmolytic, bronchodilator, and vasodilating properties (Imran et al., 2020).
Rootstocks and rhizomes of Typha species including 7. domingensis have been consumed as a source of
nutritious foods (Zeng et al., 2020). Typha species are important source of powder flour which is used in
the manufacture of many food products including bread, cakes, and biscuits (Aljazy et al., 2021).

In Nigeria 7. domingensis is found in the northern region of the country and it is locally called
Kachalla or Geron tsuntsu in Hausa. Different parts of the 7. domingensis have been used in many local
communities in Nigeria as source of foods and fodder for livestock, and raw materials for making house
screens, boats, andstuffing pillows. 7. domingensis has been abundantly grown in Shagari dam, in Shagari
local government area, Sokoto state, Nigeria. Many people especially local herbalists in and outside the
Sokoto community use the 7. domingensis from this dam as source of food and for treatment of certain
diseases. This study aims at evaluating the phytochemicals, nutrients and anti-nutrients contents of the
aqueous roots and stem extract of 7. domingensis.
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2. MATERIALS AND METHODS

2.1 Chemicals and Reagents

Chemicals and reagents including Folin-Denis reagent, Wagner’s reagent, Baljet's reagent, ethyl
acetate, ethanol, chloroform, HCI, H>SO4, NaOH, FeCls, FeCls, and NH3; were used in this study. The levels
of purity of the chemicals were of standards (> 95%) set by American Chemical Society (ACS) grade. The
chemicals and reagents purchased were manufactured by Reidel-de Haem (Merck, Germany), Sigma-
Aldrich (St. Louis, MO, USA), and BDH Chemical Limited Poole (England, UK).

2.3 Plant Samples

Fresh roots and stem of 7. domingensis L. were obtained from Shagari dam, Shagari local
government area, Sokoto state, Nigeria with help of local herbalists. The samples were collected in early
January 2023 from a moist site of the dam. The plant samples were identified at Taxonomy Unit,
Department of Biological Sciences, Usmanu Danfodiyo University, Sokoto.

2.4 Preparation of the Samples Extract

The plant samples were thoroughly washed with distilled water, cut into pieces and then air dried at
room temperature for 21 days. The dried samples were mechanically pulverized to fine powder using a
grinding machine. The powdered samples were stored in a clean container at room temperature for further
analysis. The extract preparation followed the method of Abubakar et al. (2021) with modifications. Five
hundred grams (500 g) of each powdered sample was soaked in two liters of distilled water for three days
with constant stirring at one-hour interval. Each sample extract was filtered using Whatman filter paper No
1 and concentrated using rotary evaporator under reduced pressure at 40°C for three hours. Each sample
extract was weighed using analytical weighing balance and the percentage yield of samples extract was
calculated. The weight and the percentage yield of the roots and stem extracts obtained was 34.2 g and 41.8
g and 6.8 % and 8.4 %, respectively. The samples extracts were stored in clean desiccators until further
analysis.

2.5 Qualitative Phytochemical Screening
2.5.1 Test for Alkaloids

Qualitative determination of alkaloids in the aqueous roots and stem extracts of 7. domingensis was
carried out using Wagner's test according to the method described by Mosa et al. (2012), Abubakar et al.
(2022; 2020) and Trease and Evans (1989). Each sample extract (3 mL) was added to the test tubes
containing 3 mL of 1% HCI, heated for 20 minutes and then allowed to cool. The Wagner’s reagent (1 mL)
was added in drops into the test tube. The presence of alkaloids in the samples extract was observed by the
formation of a reddish-brown precipitate.

2.5.2 Tests for Glycosides

Glycosides present in the aqueous roots and stem extracts of 7. domingensis were qualitatively
determined by Salkowski’s test as described by Ibrahim et al. (2024) and Abubakar et al. (2022; 2020).
Each sample extract (5 mL) was transferred into a test tube followed by the addition of 5 mL of 1 % H>SO4
solution, boiling for 15 minutes and then allowed to cool. The mixture was neutralized with 10% NaOH
solution followed by addition of 5 mL of Fehling’s solution A and B. The presence of glycosides was
observed by the formation of brick red precipitate of reducing sugars.

2.5.3 Test for Tannins

Ferric chloride test was employed for qualitative determination of tannins in the aqueous roots and
stem extracts of 7. domingensis according to the method described by Trease and Evans (1989) and Ibrahim
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et al. (2024). Each sample extract (1 mL) was treated with 2 mL of 5% FeCls solution. Tannins in the
samples extract was identified by the formation of black or blue-green colour.

2.5.4 Test for Saponins

The presence of saponins in the aqueous roots and stem extracts of 7. domingensis was determined
using Froth test according to the method described by Mosa et al. (2012), Abubakar et al. (2022; 2020) and
Trease and Evans (1989). Each sample extract (3 mL) was added into the test tube containing 3 mL of
distilled water. The test tubes were vigorously shaken for 30 sec and allowed to stand for 30 min at room
temperature. The formation of stable persistent froth indicated the presence of saponins.

2.5.5 Test for Flavonoids

The presence of flavonoids in the aqueous roots and stem extracts of 7. domingensis was evaluated
using sodium hydroxide test as described by Mosa et al. (2012) and Ibrahim et al. (2024). Each sample
extract (3 mL) was transferred into the test tubes and then 1 mL of 10% NaOH solution was added into the
test tubes. Flavonoids in the samples extract were identified by the formation of an intense yellow colour
which became colourless after the addition of dilute HCI solution.

2.5.6 Test for Steroids

The aqueous roots and stem extracts of 7. domingensis were analyzed for the presence of steroids
using the method of Trease and Evans (1989) and Ibrahim et al. (2024). Each sample extract (500 uL) was
treated with 5 mL of chloroform and 5 mL of H>SOj4 solution. The presence of steroids in the samples
extract was observed by the formation of violet colour which changed to blue-green.

2.5.7 Test for Terpenoids

Terpenoids in the aqueous roots and stem extract of 7. domingensis were Qualitative determined
using the method of Trease and Evans (1989) and Ibrahim et al. (2024). Each sample extract was treated
with 1 mL of ethanol and acetic anhydride followed by addition of 10 mL of concentrated HoSO4 solution.
Formation of pink colour indicated the presence of terpenoids.

2.5.8 Test for Cardiac Glycosides

Qualitative determination of alkaloid cardiac glycosides in the aqueous roots and stem extracts of
T. domingensis was performed by Keller-Killani test using the method of Mosa et al. (2012) and Trease and
Evans (1989). The samples extracts (5 mL) were transferred into test tubes and then treated with 2 mL of
glacial acetic acid containing one drop of FeCl solution. One mile of concentrated H2SO4 solution was
added into the test tubes. The formation of brown ring at the interface indicated the presence of deoxysugar,
a characteristic of cardenolides. The presence of cardiac glycosides in the samples extract was observed by
the appearance of violet colour below the brown ring.

2.5.9 Test for Anthraquinones

The experimental identification of anthraquinones in the aqueous roots and stem extracts of 7.
domingensis was carried out according to the method described by Trease and Evans (1989) with little
modifications. The powdered samples (0.2 g) were transferred into the test tubes followed by addition of
10 cm?® of chloroform and vigorous shaking for 5 minutes. Each extract was filtered using Whatman filter
paper and each filtrate was treated with equal volume of ammonia and then shaken for 5 minutes. The
presence of anthraquinones was observed by the formation of bright pink colour in the upper aqueous layer.
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2.6 Quantitative Determination of Phytochemicals
2.6.1 Determination of Alkaloids

Alkaloids in the aqueous roots and stem extracts of 7. domingensis were quantitatively determined
using the method of Trease and Evans (1989) and Ibrahim et al. (2024). Five grams of the dried samples
extracts were dissolved in 100 mL of methanol followed by evaporation of the solvent. The residues
obtained were treated with 20 mL of 2 mM sulphuric acid and the contents were thoroughly mixed, and
then partitioned with ether. The aqueous portions were basified with strong ammonia solution and then
extracted with excess chloroform for several times. The extracts were concentrated to dryness and the final
alkaloid residues were weighed. The alkaloids content was calculated using the following equation:

Weight of alkaloids residue

. o) —
Alkaloids Content (%) Weight of extract X100

2.6.2 Determination of Flavonoids

The quantitative determination of flavonoids in the aqueous roots and stem extracts of 7.
domingensis was conducted according to the method described by Harborne (1973) and Ibrahim et al.
(2024). Each dried sample extract (5 mg) was added into a test tube containing 50 mL of 2M HCI solution
and then heated at 100 °C for 25 min under reflux. The contents were cool and then filtered using Whatman
filter paper. The mixture was treated with 50 mL of ethyl acetate solution, filtered using filter paper and
then concentrated to dryness. The weight of dried flavonoids residues were measured using analytical
weighing balance. The flavonoids content was obtained using the following formula:

Weight of flavonoids residue

Fl ids Content (%) = X100
avonoids Content (%) Weight of extract

2.6.3 Determination of Tannins

The quantitative determination of tannins content in the aqueous roots and stem extracts of 7.
domingensis was carried out using the method of AOAC (1999) and Ibrahim et al. (2024). Tannic acid
standard solution was obtained by dissolving 10 mg of tannic acid in 100 mL of distilled water. The
preparation of tannic acid standards (0 — 2.5 ml aliquots) was performed in 25 mL volumetric flasks. Folin-
Denis reagent (2.5 mL) and sodium carbonate solution (1.25 mL) were added into the flask and then the
contents were made up to the mark. The contents were incubated at room temperature for 30 minutes and
then the absorbance was measured using spectrophotometer at 760 nm wavelength. The dried powder
extract (1 g) was boiled in 80 ml of water for 30 minutes. The tannin content in the samples extract was
obtained from the tannic acid standard curve.

2.6.4 Determination of Glycosides

Each sample extract (10 mL) was transferred into a 250 ml conical flask containing 50 mL of
chloroform and the contents were shaken for 60 minutes. The mixture was filtered using Whatman filter
paper followed by addition of 10 mL of pyridine and 2 mL of 2% sodium nitroprusside with vigorous
shaking for 10 minutes. Three mil of 20% NaOH was then added to develop a brownish yellow colour. The
absorbance of sample and standard was measured spectrophotometerically at 510 nm wavelength.
Glycosides content in percentage was obtained using the formula:

AxA xDF

leosides Content (06) — X 10000
ycosides Content (%) Weight of extract

Where; A =Absorbance of sample; AG = Average gradient; DF = Dilution factor
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2.6.5 Determination of Saponins

The aqueous roots and stem extracts of 7. domingensis were quantitatively analyzed for saponins
content using the method of El-Olemyl et al. (1994) and Ibrahim et al. (2024). Five grams of each dried
sample extract was transferred into 250 mL conical flasks followed by addition of 150 mL of 50% alcohol.
The mixture was heated at 100°C for 30 minutes and then filtered using Whatman filter paper. The charcoal
(1 g) was added to the filtrate and the contents were boiled for 30 minutes. The hot mixture was filtered and
then allowed to cool at room temperature. To achieve total saponins precipitation, 150 mL of acetone was
added into the filtrate. The mixture was filtered, and the filter paper was immediately transferred into the
desiccator containing anhydrous CaCl; solution. The saponins residues were dried in oven and then weighed
using analytical weighing balance. Saponins content in the samples extract was obtained using the following
formula:

Weight of saponins residue

Saponins Content (%) = Weight of extract X100

2.6.6 Determination of Steroids

Total steroids in the aqueous roots and stem extracts of 7. domingensis were quantitative determined
using the method of Evans (1996) and Ibrahim et al. (2024). One mile of each sample extract was treated
with 2 mL of H2SOsand 2 mL of FeCl, solution. Potassium hexacynoferrate (III) solution (2 mL) was
added into the mixture and then incubated at 70 °C for 30 minutes with constant shaking. The absorbance
of the samples against the blank was read at 780 nm wavelength using spectrophotometer. The following
formula was used to obtain the steroids content in the samples extracts.

Steroids Content (%) = Absorbance of sample x 100
2.6.7 Determination of Cardiac Glycosides

Quantitative estimation of cardiac glycosides in the aqueous roots and stem extracts of 7.
domingensis was conducted using the method of Solich et al. (1992) with little modifications Each sample
extract (10 mL) was treated with 10 mL of the prepared Baljet's reagent (95 mL of 1% picric acid + 5 mL
of 10% NaOH). The mixture was diluted with 20 mL of distilled water and then allowed to stand for 60
minutes for colour development. The absorbance of samples and standard was read at 495 nm using
spectrophotometer. The standard curve was prepared at different concentrations (12.5-100 mg/L) and the
cardiac glycosides concentration was obtained and expressed in percentage.

2.7 Proximate Analysis

The crude lipid, moisture, carbohydrate, crude protein, ash and fiber contents of the aqueous roots
and stem extracts of 7. domingensis were determined using the method of AOAC (2010). All the tests were
carried out in triplicate and the results were analyzed and expressed in percentage as the mean and standard
error of mean.

2.8 Determination of Minerals Content

Atomic absorption spectrophotometeric technique was employed for determination of concentration
of Ca, Fe, Zn, Mg, Cu, Co, Mn, Ni, Cd, and Pb in the aqueous roots and stem extracts of 7. domingensis
using the method of AOAC (1990; 2005). The level of K, Na and Al in the aqueous roots and stem extracts
of T. domingensis was determined by flame photometeric technique according to the method described by
AOAC (1990; 2005).

2.9 Determination of Anti-nutrients Contents

The level of phytate in the aqueous roots and stem extracts of 7. domingensis was estimated
according to the method described by Reddy and Love (1999). The concentration of cyanide in the aqueous
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roots and stem extract of 7. domingensis was determined using the method of AOAC (1990). The aqueous
roots and stem extract of 7. domingensis was analyzed for oxalate content using the method described by
Gupta et al. (2005). The AOAC (2005) method was employed for determination of tannins level in the
aqueous roots and stem extract of 7. domingensis.

2.10 Statistical Analysis

All the tests were carried out in triplicate and the results were expressed as mean + standard error
of mean. Statistical Package for Social Sciences (SPSS) Statistics version 22 software was used for data
analysis. Differences among the average values were significantly computed using One-way analysis of
variance (ANOVA) at confidence level (95%) and Tukey-Kramer multiple comparisons test. Significance
was considered by two-tailed (p< 0.05) values.

3. RESULTS

3.1 Phytochemicals Composition of Aqueous Roots and Stem Extracts of 7. domingensis

Table 1 shows the presence of phytochemical constituents in the aqueous roots and stem extracts of
T. domingensis. Alkaloids, flavonoids, and cardiac glycosides were moderately and slightly present in the
aqueous roots and stem extracts of 7. domingensis, respectively. High and moderate amounts of glycosides
were respectively observed in the aqueous roots and stem extracts of 7. domingensis. All the extracts
demonstrated moderate and slight amount of saponins and tannins, respectively. Anthraquinones and
terpenoids were not detected in the extracts (Table 1).

Table 1. Qualitative Phytochemicals Screening of Aqueous Roots and Stem Extracts of 7. domingensis

Phytochemical Roots Extract Stem Extract
Alkaloids + ++
Glycosides ++ +++

Tannins + +

Saponins ++ ++
Flavonoids + ++

Steroids ++ +

Terpenoids ND ND

Cardiac glycosides + ++
Anthraquinones ND ND

+++ = Highly present, ++ = Moderately present, + = Slightly present, ND = Not detected

The quantitative phytochemicals composition of aqueous roots and stem extracts of 7. domingensis
is shown in Table 2. Significant amounts of the phytochemicals was observed in the aqueous roots and stem
extracts of 7. domingensis. The aqueous roots extract of 7. domingensis demonstrated higher and low
significant (p< 0.05) amount of glycosides and cardiac glycosides, respectively. The aqueous stem extract
of T. domingensis exhibited higher and low significant (p< 0.05) amount of glycosides and steroids,
respectively. However, the aqueous stem extract of 7. domingensis demonstrated higher significant (p<
0.05) amount of alkaloids, flavonoids, glycosides, and cardiac glycosides compared to the aqueous roots
extract of 7. domingensis (Table 2).
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Table 2. Quantitative Phytochemicals Composition of Aqueous Roots and Stem Extracts of 7. domingensis

Phytochemical Composition (%)
Roots Extract Stem

Extract

Alkaloids 2.87 +0.031 6.80 +
0.023

Flavonoids 2.81 +£0.023 5.63 +
0.017

Tannins 2.29+£0.014 2.50 +
0.018

Glycosides 8.50£0.016 22.05 +
0.043

Saponins 5.32+0.138 6.01 +
0.081

Steroids 5.44 £0.239 1.90 +
0.020

Cardiac glycosides 1.73 £0.108 7.41 +
0.031

Values are expressed as mean + SEM (n = 3)

3.2 Proximate Composition of the Aqueous Roots and Stem Extract of 7. domingensis

Figure 1 shows the proximate composition of the aqueous roots and stem extracts of 7. domingensis.
The aqueous roots and stem extracts of 7. domingensis demonstrated higher (55.30 and 28.21%) and low
(4.96 and 2.88%) significant (p< 0.05) amount of moisture and protein content, respectively. The amount
of all the proximate parameters was significantly (p< 0.05) higher in the aqueous roots extract of 7.
domingensis compared to the stem extract of 7. domingensis (Figure 1).
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Figure 1. Proximate Composition of the Aqueous Roots and Stem Extracts of 7. domingensis
Data are expressed as mean + SEM (n = 3)
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3.3 Minerals Composition of the Aqueous Roots and Stem Extracts of 7. domingensis

Table 3 shows the minerals composition of the aqueous roots and stem extracts of 7. domingensis.
The aqueous roots and stem extracts of 7. domingensis demonstrated higher significant (p< 0.05) levels of
calcium, sodium, iron, potassium, and magnesium compared with the other minerals. The extracts contain
moderate levels of aluminium, zinc, and copper. Also, trace level of nickel, manganese, cobalt, lead, and
cadmium were observed in the extracts (Table 3). However, the aqueous roots extract of T. domingensis
exhibited higher levels of calcium, sodium, iron, potassium, magnesium, aluminum, zinc, and copper
compared to the stem extract (Table 3).

Table 3. Minerals Composition of the Aqueous Roots and Stem Extracts of 7. domingensis

Element Concentration (mg/100g)
Roots Extract Stem Extract

Na 6.70 £ 0.069 4.80+0.317
K 1.91 £0.040 1.23+£0.115
Ca 13.16 £ 0.069 8.65 +0.069
Fe 1.94 £0.023 2.81 +£0.051
Zn 0.27 £0.028 0.14+£0.017
Mg 1.28 £0.017 1.04 £0.034
Cu 0.21 £0.028 0.13+0.011
Al 0.91 £0.046 0.59+£0.034
Co 0.01 +0.003 0.02 +0.004
Mn 0.03 £0.005 0.06 +0.023
Ni 0.09 £ 0.003 0.07 £ 0.004
Cd 0.02 £0.002 0.03 £0.001
Pb 0.02 £0.001 0.01 £0.001

Values are expressed as mean + SEM (n = 3)

3.4 Anti-nutrients Composition of the Aqueous Roots and Stem Extracts of 7. domingensis

The concentration of anti-nutrients in the aqueous roots and stem extracts of 7. domingensis is
shown in Figure 2. The aqueous roots and stem extracts of 7. domingensis contain trace amount of oxalate,
tannins, phytate, and cyanide. The aqueous roots extract of 7. domingensis demonstrated high significant
(< 0.05) level of oxalate, tannins, phytate, and cyanide compared to the aqueous stem extract (Figure2).
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M Roots Extract

M Stem Extract

Concentration (mg/100g)

Oxalate Tannins Phytate Cyanide
Anti-nutrient

Figure 2. Anti-nutrients Composition of the Aqueous Roots and Stem Extracts of 7. domingensis
Values are expressed as mean + SEM (n = 3)

4. DISCUSSION

The results of this study revealed that aqueous roots and stem extracts of 7. domingensis contain
significant amount of many phytochemicals. This finding aligns with the study by Ndanyi et al. (2021) who
reported the presence of many phytochemicals in some selected plants. Phytochemicals from many
medicinal plants demonstrate several pharmacological activities and medicinal properties (Oghenejobo et
al., 2017). Alkaloids from different plants extract demonstrated analgesic activity (Brewer, 2011). Study
by Mamta et al. (2013) showed that tannins from many plants extracts demonstrated anti-inflammatory and
anti-cancer activities. It has been reported that tannins isolated from many plants demonstrated wound
healing and astringents properties, and anti-ulcer activities (Abubakar et al., 2022; Kar, 2007). Steroids
from various plants have been used for synthesis of sex hormones and steroidal drugs (Majeed et al., 2004).
Saponins serve as an important source of steroidal hormones and have blood cholesterol lowering properties
(Kar, 2007). Study showed that plants flavonoids demonstrated antioxidant activity scavenging properties,
anti-cancer, anti-malarial, antihypertensive and anti-ulcer activities (Ballard and Marostica, 2018). Plants
cardiac glycosides have been used in the management of coronary heart diseases and their complications
(Denwick, 2002).

This study revealed that the aqueous roots and stem extracts of 7. domingensis contain high
significant amount of moisture, fiber, carbohydrate, and ash content. A relevant study by Grosshans (2014)
showed that fresh Typha species demonstrated high moisture content. Also it has been reported that Typha
angustifolia contains high amount of ash (Gravalos, 2010). The high amount of moisture and carbohydrate
in the plant extracts indicated that the plant extracts have short shelf life and high caloric value, respectively.
Dietary fiber plays a vital role in lowering high risk of coronary heart diseases, obesity, diabetes and cancer
(Lattimer and Haub, 2010). Minerals content of plants is determined by their ash content (Onwuka, 2005).
High ash content is an indicator of essential minerals that play vital roles in blood coagulation and
management of certain haematological disorders (Okaka, 2001). The high ash content of the plant extracts
indicated that 7. domingensis could be a vital source of minerals. However, this finding revealed that the
aqueous roots and stem extracts of 7. domingensis contain reasonable amount of proteins and lipids.
Proteins are important source of nutrients in breast feeding and have many biological and biochemical
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functions in synthesis and activities of enzymes and hormones (Wadhave et al., 2014). Lipids are high
energy nutrients and important source of fat-soluble vitamins that aids nutrients absorption (Ogbuagu ef al.,
2011).

In this study the aqueous roots and stem extracts of 7. domingensis demonstrated a high and low
level of sodium and potassium, respectively. This finding is in agreement with the study by Grosshans
(2014) who reported moderate and higher level of potassium and sodium in other Typha species. Sodium
and potassium have many biological and biochemical functions which include regulation of acid-base
balance, muscles contraction and nerve impulses transmission and maintenance of osmotic pressure and
membrane potentials (Murray et al., 2000). Potassium has an important role in the normal functioning of
heart and skeletal muscle and regulation of many enzyme activities (Weaver, 2013). A significant amount
of calcium, magnesium, zinc, iron, copper, manganese, and cobalt was found in the aqueous roots and stem
extract of 7. domingensis in the present study. Calcium plays an important role in regulation of
vasodilatation and vascular contraction, nerve transmission, muscle function, hormonal secretion, and
intracellular signaling (Catharine ef al., 2018). It is an important agent for blood clotting, formation of bone
and teeth and function as co-factor in some enzymatic reactions (Abubakar et al., 2022; Robert et al., 2003).
Magnesium plays a vital role in protein synthesis, release of muscle storage energy, formation of bones,
maintenance of normal heart function and body temperature regulation (Akram ef al., 2020). It aids growth
and integrity of bone, muscles and nerves functions, and regulation of the cardiac cycle (Allen and Sharma,
2019; Gragossian and Friede, 2019). Magnesium stimulates the activities of many enzymes (Vincente et
al., 2014). Zinc is an essential component of many enzymes and enables cell growth and proliferation,
sexual maturity, and fertility (Akram et al., 2020; Baltaci et al., 2018). It plays a vital role in tissues
formation, immune cell proliferation and maturation, wound repair, hair growth, signal transductor
activation in postsynaptic neurons, regulation of oxidative stress, and gene expression (Baltaci ef al., 2018;
Kimura and Kambe, 2016). Iron is a component of certain enzymes including those involves in oxidation-
reduction reactions and proteins such as haemoglobin and myoglobin (Akram et al., 2020). Iron regulate
the activities of these enzymes and proteins including synthesis of hemoglobin, transport of oxygen,
oxidative processes, cellular growth and catalytic reactions (Akram et al, 2020; Yiannikourides and
Latunde-Dada, 2019). Copper is a component of some enzymes including ferro-oxidase, catalase,
cytochrome oxidase and tyrosinase and has an important role in bone formation and hematopoiesis (Leone
et al., 20006). It is required for red blood cell formation and contributes to the iron absorption in the
gastrointestinal tract (Akram et al., 2020). Manganese is essential for the activities of certain enzymes which
include succinate dehydrogenase, arginase, and glucosyltransferase (Zeece, 2020; Tuschl ef al., 2013). It is
required for the synthesis of chondroitin sulphate which is required for cartilage formation (Tuschl ef al.,
2013). Cobalt serves an important function in the formation of vitamin B12 (Akram et al., 2020). However,
a very little amount of lead, nickel and cadmium observed in the samples extracts. These heavy metals
demonstrate toxic effects on many organs and tissues in the body.

Results of this study showed that aqueous roots and stem extracts of 7. domingensis contain very
low amount of phytates, oxalate, tannins, and saponins. Anti-nutritional factors produce many adverse
effects in food substances including reduction intake, digestion, and utilization of nutrients. Phytates present
in diets can affect the bioavailability of minerals, solubility, functionality and digestibility of proteins and
carbohydrates (Salunkhe et al., 1990). Phytates can interfere with the absorption of many important
minerals such as iron, zinc, magnesium and calcium (Masum et al., 2011). This leads to high level of
insoluble salts which are poorly absorbed by the gastrointestinal tract consequently reducing the
bioavailability of minerals. Phytates also inhibit digestive enzymes like pepsin, trypsin and amylase (Kumar
et al., 2010). High levels of insoluble calcium oxalate in the kidneys form calcium oxalate crystals which
contribute to the formation of kidney stones (Nachbar et al, 2000). Oxalate hinders the absorption of
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calcium ion resulting to unavailability of the calcium for various functions in the body (Unuofin et al., 2017;
Ola and Oboh, 2000). It has been reported that high levels of oxalate in foods causes irritation in the mouth
and the lining of the gut (Gemede and Ratta, 2014). Tannins demonstrated anti-nutritional effects due to
their capability to impair the digestion of many nutrients and preventing the body from absorbing essential
bioavailable compounds (Hendek and Ertop, 2018). Tannins produce many adverse effects in food
substances such as inhibiting the activities of many enzymes, decreasing the protein quality of foods and
interfering with dietary iron absorption (Felix and Mello, 2000). Study showed that tannins could be
responsible for decreased feed intake, growth rate, feed efficiency and protein digestibility in animals
(Aletor, 2005). High concentration of tannins in diets might cause decrease in microbial enzyme activities
including cellulose and intestinal digestion (Aletor, 2005). Saponins can impair the protein digestion, uptake
vitamins and minerals in the gut, as well as lead to the development of a leaky gut (Johnson et al., 1986).
Saponins have been reported to reduce the bioavailability of nutrients and decrease activities various
enzymes including trypsin and chymotrypsin (Liener, 2003). Also, it has been reported that saponins
demonstrated strong hypocholesterolemic effect (Ikewuchi, 2012).

S. CONCLUSION

The aqueous roots and stem extracts of 7. domingensis demonstrated significant amounts of various
phytochemicals, essential minerals, and proximate parameters. The presence of these essential nutrients and
the phytoconstituents in the plant samples extracts justified that roots and stem of 7. domingensis have
nutritional value and medicinal properties.
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