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INTRODUCTION 
 
The bioactive molecules found in plants, such as 
antioxidants, antibacterial agents, anti
agents, and anti-inflammatory agents, among others, are 
abundant sources of health-promoting properties. Aquatic 
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Abstract 
 

he nutritional composition, phytochemicals and heavy metal contents of Nymphaea 

lotus in the rhizome, stem leaves and seeds were determined

samples were extracted successively with methanol using Soxhlet apparatus at 55

°C for 8-10 hours. Phytochemical Screening was carried out in order to determine 

the qualitative and quantitative analysis of saponins, tannins, alkaloids and 

flavonoids. Nutritional composition analysis such as Moisture content, fat 

composition, ash content, carbohydrate, crude fiber and protein were determined 

using standard methods whilst, mineral composition was determined using atomic 

absorption spectrophotometer. The plant parts such as leaf, stem, and rhizome were 

qualitatively and quantitatively screened for phytochemicals such as tannins, 

saponins, alkaloids and flavonoids. The leaf sample had the highest amounts of 

tannins (29.12 mg/g) and saponins (17.26 mg/g), which made the plant 

medicinal purposes. Analysis of elemental components such as Cd, Mn, Pb and Zn 

were carried out on the plant parts using Atomic Absorption Spectrophotometer 

(AAS). Pb was of a higher concentration in all the four parts of the plant than the 

other elements. The proximate composition in the seed showed crude protein content 

to have (2.16±0.141 %), crude fat (15.01±0.100 %), crude fiber (11.50±0.100

content (35.18±0.045 %), moisture (4.76±0.000 %) and carbohydrate (31.40±0.529 

Oil was extracted from the seed with 6.5 % yield and was quantified for crude 

protein to have 6.83 %. Anti-nutritional analysis of the seed sample showed tannins to 

contain (3.210±0.100 mg/100 g), phytate (0.216±0.118 mg/100 g), saponins (0.010±0.00 

mg/100 g) as oxalate was not detected. The anti-nutrients were at a permissible limit 

of WHO/FOA.It was observed that the biochemical composition of 

seed is beneficial to both humans and animals for proper growth and maintenance 

while the anti-nutritional contents were reasonably low and may be used in chemical 

and pharmaceutical industries and the presence of phytochemicals are of great 

medicinal importance. 

Keywords: Heavy metals, Nutrients, Phytochemicals, Water lily
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eradicate them. Asexual parts of the water lily plant 
(Nymphaea lotus), which is an aquatic plant with roots in 
shallow water, emerge above the water's surface. It is 
commonly found in freshwater environments such as 
ponds, lakes and slow-moving waters (Liu et al., 2019).  
The plant has broad leaves that float horizontally on the 
water's surface. It has a greenish hue because 
photosynthesis is aided by this. They come in a variety of 
shapes and hues; some are edible, while others are not. 
The plant produces seed from mature flowers that 
contain numerous brown, crimson, or black seeds that 
are typically nut- or berry-like in shape. The seeds have a 
globular, stiff, spongy, and leafy green outer covering. 
According to the eaters, they can be eaten raw or fried 
and have a hint of paper with oil content. 

The plant serves a significant purpose in water 
filtration in addition to being very attractive. Poisonous 
compounds including lead, mercury, phenol, and others 
can be absorbed by its root. It filters the microorganisms 
in the water as well as decontaminates the water and 
improves landscaping and afforestation. Some folks 
frequently wrap their meals in the leaves.  In addition to 
serving as food packaging, leaves are crucial for giving 
fishes a cool, shaded environment. The essence of the 
flowers is frequently used in fragrances (Brunetti et al., 
2018).  

Phytochemicals are bioactive nutrients in plantsfound 
in seeds, vegetables, grains and other plants. They help 
resist fungi, bacteria et cetra to reduce risk of major 
chronic diseases (Liu et al., 2019). Secondary 
metabolites generated by plants, including terpenoids, 
phenolic metabolites, and alkaloids, are regarded to be 
where plants obtain their therapeutic effects. Water lily 
seeds contain phytochemicals like tannins, phytate, 
saponins, and lycopene (Chukwuma et al., 2017). From 
this plant, numerous bioactive and pharmacologically 
significant substances have been isolated and applied as 
medicines. Major groups of phytochemicals under study 
include carotenoids and polyphenols, which comprise 
phenolic acids, flavonoids, and stilbenes/lignans 
(Heneman and Zidenberg-Cherr, 2008). Based on their 
similar chemical structures, flavonoids can be 
categorized into categories, such as anthocyanins, 
flavones, flavanones, isoflavones, and flavanols. 
Flavanols are further divided into three groups: proantho-
cyanins, epicatechins, and catechins (Heneman and 
Zidenberg-Cherr, 2008). Some of these phytochemicals 
may shield cells from harm that can cause cancer. Over 
25,000 phytochemicals have been identified in total, and 
the majority of these compounds are found in high 
concentrations in the colorful portions of plants, such as 
seeds, vegetables, nuts, legumes, whole grains, et cetra 
(Falcone Ferreyra et al., 2012). 

The nutritional value of the water lily plant is 
determined by its nutrient content, medicinal uses, and 
tea made from the roots, which is useful for mouth and 
throat irritation or inflammation. It  can  also  be  used as  

 
 
 
 
lotion, to heal sores, and to soften the skin. Traditional 
treatments for pharyngoplasty, pectoralgia, sperma-
torrhagia, fever, cholera, etc. include the use of the entire 
plant (stem, leaves, blossom, and roots) as an anxiolytic 
agent. Saponins and sugars are the two main secondary 
metabolites found in the seed. Some locals claim that the 
seed may be used to cure eczema, as well as diabetic 
patients when it is cooked with rice and for nerve 
disorders (Falcone Ferreyra et al., 2012; Andualem and 
Gessesse, 2014). 

In recent years, there has been an increase in heavy 
metals, which has led to issues all over the world. 
Although some are present naturally, they are frequently 
concentrated in agricultural soils as a result of the use of 
heavy metal-containing manures, commercial fertilizers, 
and sewage sludge (Zhuang et al., 2009). Due to their 
inability to be broken down, which also causes 
bioaccumulation, heavy metals can be toxic. Chronic 
sickness in humans may result from this buildup in food. 
Long-term exposure to low concentrations of metals may 
result in cumulative effects of metals (Atayese et al., 
2008). The water lily has a better capacity for absorbing 
heavy metals, according to a study on the contents of 
heavy metals in water lily plants that had been done. The 
plants exhibit a strong propensity to preferentially 
bioaccumulate Zn and Pb over Cd and Fe. In another 
study Atayese et al. (2008) found that the water lily's 
roots had the highest concentrations of heavy metals, 
which were then found in the stems and leaves. Zn and 
Pb had the highest concentrations, followed by As, Cu, 
Ni, and Hg (Sneddon et al., 2006). Two essential 
micronutrients (Cu and Zn) and two non-essential 
elements (Pb and Cd) were considered in order to 
determine the concentrations in the water lily due to the 
potential for oxidative damage, impairment of photo-
synthesis, impairment of nutrient uptake, and impeding of 
root growth in plants caused by Cadmium, as well as the 
impairment of plant metabolic processes, impairment of 
chlorophyll synthesis, and inhibition of enzyme activity. 

The consumption and usage of Nymphaea lotus is on 
the increase without many knowing its composition and 
health benefit. This research work will help identify the 
phytochemicals, nutritional, anti-nutritional and heavy 
metal composition in the plant to help acquire a proper 
knowledge of its usage for proper consumption and 
treatment of some ailments seeing that recent researches 
determined that many phytochemicals can also protect 
human against diseases. 
 
 
Experimental procedures 
 
Materials 
 
The following equipment/reagents were employed at the 
course of this research: weighing balance, laboratory 
glass wares, heating mantle, Soxhlet extractor, distillation  
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Figure 1. Sample site 

 
 

 
 

Figure 2.  Nymphaea lotus plant (a),     Nymphaea lotus seed(b) 

 
 
 
set, water bath, beaker, Buchner funnel, filter paper, 
Whatmann number 1 paper, volumetric flask, oven, 
conical flask and atomic absorption spectrometer. 
Hydrochloric acid (HCl), hydrogen trioxonitrate (HNO3), 
concentrated sulphuric acid (H2SO4), glacial acetic acid, 
ferric chloride, lead acetate, sodium hydroxide, potassium 
mercuric chloride solution, distilled water, hydrogen 
peroxide (H2O2), ammonium thiocyanate (NH4SCN), 
potassium permanganate (KMnO4). 
 
 
METHODS 
 
Area of the study 
 
This research work was carried out in Girei Local 
Government Area of Adamawa State. It has an estimated 
population of 149,738 inhabitants (Figure 1). 
 

Collection and Preparation of Sample 
 
The leaf, stem, rhizome and seeds of Nymphaea lotus 
plant were collected from Bulirga dam, Fadama 11 
project, and Labondo location of Girei local government 
area of Adamawa State Nigeria, where it was put in a 
polythene bag, labeled and conveyed to the laboratory for 
analysis, Figure 2 shows the Nymphaea lotus collection 
site and its seed. 
 
 
Sample preparation 
 
The Nymphaea lotus samples were collected, washed, 
and then shade dried in the lab. After drying, it was 
homogeneously ground into a fine powder using a 
wooden mortar and pestle. To eliminate any leftover 
debris,  the  powdered  material  was  run  through a fine  
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(2 mm mash) sieve. In order to analyze the finely 
powdered samples and ascertain their biological 
contents, they were subsequently placed into labeled 
plastic containers using (Wasagu et al., 2015) standard 
methodologies. 
 
 
Extraction procedure 
 
Method of (Elgorashi and Van Staden, 2004; Wakirwa et 
al., 2013) were employed; To extract the polar and non-
polar chemicals, the powdered plant samples (50 g) were 
repeatedly extracted with methanol using a Soxhlet 
equipment at 55-85 °C for 8–10 hours. The powdered 
pack material was air dried before use for each solvent 
extraction. 
 
 
Phytochemical Screening 
 
Phytochemical Screening was carried out in order to 
determine the qualitative and quantitative analysis of 
saponins, tannins, alkaloids and flavonoids. The plant 
materials were screened for phytochemicals using 
standard methods as described by (Kubmarawa et al., 
2007). 
 
 
Qualitative Phytochemical screening 
 
Qualitative phytochemical screening was carried out to 
investigate the various classes of natural compounds 
present in the extracts such as; test for saponins - 20 ml 
of distilled water was made from 5 g of extract. For 15 
minutes, the suspension was stirred in a graduated 
cylinder. Two cm-thick layers of foam indicative of 
saponins were produced; to test for tannins, 2 g of the 
extract was diluted in 2 ml of distilled water. There were a 
few drops of a 5% ferric chloride solution that was 
neutral. The presence of tannins was indicated by a dark 
green color; to test for flavonoids, the extract was mixed 
with a few drops of sodium hydroxide solution.Flavonoids 
appeared as a strong yellow color that goes colorless 
when diluted acid is added; alkaloids were detected by 
adding two drops of Mayer's reagent (potassium mercuric 
iodide solution) to 2 g of plant sample extract. The 
presence of alkaloids is indicated by the appearance of a 
white, creamy precipitateas described by (Kubmarawa et 
al., 2007).  
 
 
Quantitative phytochemical screening 
 
By utilizing protocols for total tannins, the phytochemicals 
in the aqueous extracts were measured, and the results 
are as follows: 5 g of the sample were weighed into a 50 
ml beaker and shaken mechanically. A 50 ml addition of  

 
 
 
 
distilled water was stirred for an hour. After filtering, it 
was produced to the proper volume in a 50 ml volumetric 
flask. Then, 2 ml of 0.1 M FeCl3 in 0.I N HCl and 0.008 M 
potassium ferrocyanide were added to 5 ml of the filtrate 
in a test tube. Using a UV-visible spectrophotometer, the 
absorbance reached 120 nm in about 10 minutes. 
Equation (1) was used to compute the total tannin. 
 

Tannic acid = (mg/100 g) =
� � �����	� 
��
�� � ���

����
���
��
�� � ������ �� ������
 

   Equation ... (1) 
 
The total flavonoids (Millaleo et al., 2010) was 
determined by weighing 10 grams of the plant sample 
and extracted repeatedly with 100 ml of 80 % aqueous 
methanol at room temperature.Filter paper No. 42 (125 
mm) by Whatman was used to remove the entire 
solution. The filtrate was then put into a crucible, dried 
over a water bath, and weighed until it reached a steady 
weight. The method outlined by Makkar et al. (2007) was 
used to calculate the total saponins, and it goes as 
follows: 5 g of the dried powdered plant sample was 
obtained and added to 200 ml of a 20% ethanol solution. 
The suspension was cooked at around 55–60°C over a 
hot water bath for 3–4 hours while being constantly 
stirred. After filtering the mixture, 200 ml of a 20% ethanol 
solution was used to extract the plant powder once more. 
To get the volume down to around 40 ml, the two mixed 
solutions were evaporated over a water bath at about 80–
90°C. 20 ml of diethyl ether was added to the 
concentrated solution in a 250 ml separating funnel, and 
the mixture was forcefully shaken to eliminate 
contaminants from the starting solution. 

The ether layer with impurities was discarded, and the 
aqueous layer was recovered for further extraction. Then, 
60 ml of n-butanol was twice poured after the purification 
procedure was completed once more. Two times, 20 ml 
of 5% aqueous sodium chloride were used to wash the 
combined n-butanol solutions (120 ml). The leftover 
aqueous solution was transferred to a porcelain crucible 
that had been dried and pre-weighed before being dried 
at 60 °C to a consistent weight. Equation (2) was used to 
calculate the saponin product, which is the residual 
residue. 
 

Saponin % = 
����� ������ �� �����
�

������� ������ �� ��� ������
   x 100 

 Equation ... (2)  
 
The procedure outlined by (Brunetti et al., 2018) was 
used to calculate the total alkaloids, and it goes as 
follows: 5 g of the sample was weighed into a 250 ml 
beaker, 200 ml of 10% acetic acid in ethanol was added, 
and the mixture was covered and let to stand for 4 hours. 
A percent of the original volume of the extract was 
concentrated on a water bath after it had been filtered. 
The extract received dropwise additions of concentrated 
ammonium hydroxide until the precipitation was finished.  



 
 
 
 
After allowing the entire solution to settle, the precipitate 
was collected, cleaned with diluted ammonium hydroxide, 
and then filtered. The alkaloid, which was dried and 
weighed, is the residual. Equation (3) was used to 
determine the alkaloid. 
 

Alkaloid % = 
����� ������ �� �����
� 

������� ������ �� ��� ����
  x 100   

Equation ... (3) 
 
 
Nutritional composition analysis 
 
Chemical analysis to determine proximate composition of 
sample was carried out using standard procedures. 
Moisture content was determined by air drying, fat 
composition by Soxhlet extraction, ash content by 
incineration, carbohydrate calculated by difference, crude 
fiber by incineration after acid and base digestion, 
mineral element composition using the AAS after acid 
digestion of the samples and protein by the Kjedahl 
method (Afolayan et al., 2013) and the determination of 
crude protein (Ide et al., 2016) which follows that after 
carefully weighing 2 g of the sample, it was moved to a 
Kjedahl flask, where one catalyst tablet, 12 ml of 
concentrated H2SO4 (98%) acid, and 3 ml of H2O2 were 
gently added. The tubes will be put in a block digester 
that has been preheated to 410 °C after the reaction is 
finished. Continuous digestion was carried out until the 
mixture was clear, at which point the tubes were taken 
out and allowed to cool for 10 minutes at room 
temperature (Ide et al., 2016). Using equation (4), the 
crude protein percentage was determined. The sample's 
nitrogen content was estimated, and the nitrogen's 
conversion to protein was done using a factor of 6.25. 
 
% Nitrogen content = 
 !"#$% &'&(% – *$!+, &'&(% × ./("!$'&0 /1 23$ × �4 × 5/$6"% "!7% /1 7'8%9&

:$';6/& /1 &<% 7'8%9& &!,%+ × =%'8<& /1 9!"#$% × ����
 x 

100 
       
    
% Protein content =% Nitrogen × 6.25 Equation … (4) 
 
 
Anti-nutritional values  
 
Anti-nutritional determination was evaluated thus for 
Oxalate (Agbaire, 2011), it follows that 2 g of the sample 
was dissolved in 100 ml of 0.75M H2S04. The solution 
was carefully stirred with a magnetic stirrer for 1hr and 
filtered. 25 ml of the filtrate pipetted and titrated (80—
90

0
C) against 0.1M KMnO4 to an end point of a faint pink 

colour that persisted for more than 30 seconds. Result 
was calculated using equation (5) 
 
T x constant (0.225)  Equation … (5) 
where T = Titre value. 
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It follows that 4 g of sample was steeped in 100 ml of 2% 
HCl for 5 hours before filtering for the purpose of 
determining phytate (Kubmarawa et al., 2007). A conical 
flask was filled with 25 ml of the filtrate and 5 ml of a 
0.3% ammonium thiocyanate (NH4SCN) solution. A 
brownish yellow color was obtained at the end point after 
the mixture was titrated against 0.1M FeCl3 and remained 
for 5 minutes. Eq. (6) was used to calculate the result. 
 
T x constant (0.1635)  Equation … (6) 
where T = Titre value. 
 
Tannin was measured using the procedure described by 
(Adejumo and Victoria, 2019), which stated that: 5 g of 
the material was weighed into a 50 ml plastic container in 
a mechanical shaker. A 50 ml addition of distilled water 
was agitated for an hour. After filtering, it was produced 
to the proper volume in a 50 ml volumetric flask. Then, 2 
ml of 0.1 M FeCl3 in 0.I N HCl and 0.008 M potassium 
ferrocyanide were added to 5 ml of the filtrate in a test 
tube. Using a UV visible Spectrometer, the absorbance at 
120 nm was determined in less than 10 minutes. 

By weighing 5 g of the sample powder, 100 ml of 20% 
aqueous ethanol, and the sample powder were used to 
determine the presence of saponin (Ugbaja et al., 2017). 
The sample was heated to roughly 55°C over a hot water 
bath for 4 hours while being constantly stirred. Filtering 
the mixture allowed the residue to be extracted again 
using 200 ml of 20% ethanol. Over a water bath at 
roughly 90

0
C, the combined extract was reduced to 40 

ml. 20 ml of diethyl ether was added to the concentrate in 
a 250 ml separating funnel, agitated rapidly, and then 
added.The ether layer was discarded while the aqueous 
layer was removed. When 60 ml of n-butanol was added, 
the purification procedure was repeated. Double-washing 
the combined n-butanol extract with 10 ml of 5% aqueous 
sodium chloride was done. In a water bath, the residual 
solution was warmed. After evaporation, the sample was 
dried in an oven to a fixed weight, and the percentage of 
saponin was determined. 
 
 
Instrumentation 
 
An acid digest of each sample species was prepared and 
analysis of cadmium (Cd), lead (Pb), Zinc (Zn), Copper 
(Cu), and Cadmium (Cd) was determined using Atomic 
Absorption Spectrophotometer (AAS) as adopted by 
(Younes and Fawzi, 2016). 
 
 
RESULT AND DISCUSSION 
 
Qualitative phytochemical screening 
 
The result of the qualitative phytochemical screening in 
the  leaf,  stem  and  rhizome  of  nymphaea  lotus  plant  
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Table 1. Qualitative analysis of the leaf, stem and rhizome of Nymphaea lotus 
 

Parameters WL WS WR 

Saponins + + + 

Tannins + + + 

Alkaloids - + + 

Flavonoids - - - 
 

Key: + indicates presence and – indicates absence 
WL = Water lily leaf   WS = Water lily stem   WR = Water lily rhizome 

 
 

 
 

Figure 3. Quantitative analysis phytochemicals of the leaf, stem and 
rhizome of Nymphaea lotus 
WS = Water Lilly Stem 
WL = Water Lilly Leaf 
WR = Water Lilly Rhizome 

 
 
revealed the presence of saponins, alkaloids and tannins. 
Saponins and tannins were present in the leaf, stem and 
rhizome. Alkaloid was present in the stem and rhizome 
but absent in the leaf. There was absence of flavonoids in 
the leaf, stem and rhizome which could be attributed to 
genetic variation; different plant species and even 
varieties within the same species can exhibit variation in 
flavonoid production. Additionally, certain species may 
lack specific enzymes or regulatory factors necessary for 
flavonoid biosynthesis, resulting in their absence in the 
leaf tissue (Falcone Ferreyra et al., 2012). 

Environmental conditions can also play a crucial role 
in flavonoid production in plants. Suboptimal environ-
mental factors such as insufficient light, extreme 
temperatures, water stress, or nutrient deficiencies can 
significantly affect flavonoid synthesis and accumulation. 
In such conditions, plants may divert their resources 
towards other essential processes, leading to reduced or 
no flavonoid production in the leaves (Falcone Ferreyra 
et al., 2012). 

Furthermore, the developmental stage of leaves is 
known to influence flavonoid content. Flavonoid synthesis 
varies throughout the growth and maturation of leaves, 
with highest accumulations often occurring during their 
early development stages. Thus, during senescence or 
leaf abscission, the levels of flavonoids may decline or 
become absent (Falcone Ferreyra et al., 2012). The 
presence of saponins, tannins and alkaloids agree with 
the reports of (Afolayan et al., 2013; Adegoke et al., 
2010) with the exception of alkaloids that was absent in 

the leaf sample as reported by (Adegoke et al., 2010) 
whose difference could be as a result of microhabitat 
variation. The findings of (Com et al., 2016), agrees with 
this research work in regards to flavonoid as it is absent 
in the methanol extract. 

Nymphaea lotus contains phytochemicals, which is a 
sign that they are highly important medicinally (Wasagu 
et al., 2015). The qualitative screening of phytochemicals 
in all of the Nymphaea lotus plant's sections is displayed 
in Table 1. All of the components are claimed to contain 
saponins, which are said to increase antioxidant qualities 
and give rise to pharmacological potential including anti-
inflammation, anti-tumor, and sedative characteristics 
(Helaluddin et al., 2016). Since the dawn of time, 
alkaloids found in the plant have been known to have 
pharmacological effects like sedative and cytotoxic 
potentials. This helps to provide relaxing and sedative 
effects on the neurological system and is beneficial in the 
treatment of illnesses like insomnia, anxiety, and others 
(Helaluddin et al., 2016). Plant-based phytochemicals 
have been linked to both human and animal health 
benefits (Khan, 2018). 
 
 
Quantitative analysis of the leaf, stem and rhizome of 
Nymphaea lotus 
 
The quantitative screening of the presence of 
phytochemicals such as saponins, tannins and alkaloids 
were determined and presented in Figure 3. The saponin  
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Figure 4. Heavy metal contents in Nymphaea lotus plant 
WF = Water Lilly Fruit  

 
 
 
content was of higher value in the leaf (17.26 mg/100 g), 
second to it was the stem having (7.20 mg/100 g) and 
finally the rhizome (5.65 mg/100 g). Tannin has the 
highest amount in the leaf content (29.12 mg/100 g), the 
stem (9.10 mg/100 g), then rhizome (7.09 mg/100 g). 
Alkaloid has its highest amount in the rhizome (0.96 
mg/100 g), and the stem has (0.90 mg/100 g), while there 
was no alkaloid found in the leaf. Flavonoid was also 
absent in the leaf sample. The quantities of tannins in the 
leaf and stem sample were significantly higher (p<0.05) 
compared to the rhizome sample, while the saponin 
content in the leaf sample was significantly higher 
(p<0.005) in the leaf sample than the stem and rhizome. 
There were no significant differences (p>0.005) in the 
alkaloids present in stem and rhizome. From Figure 3, it 
shows that Nymphaea lotus is higher in tannin content, 
which shows that, they would be highly required in 
pharmaceutical industries as it exhibits various 
pharmacological properties such as anti-toxic, anti-
cancerous, anti-inflammatory, anti-helmintic, anti-
microbial, anti-viral, healing of wounds, curing of 
dysentery, et cetra (Ghosh, 2015). Tannins help to build 
up vitamin stores and strengthen blood vessels. The idea 
that including seeds in diabetics' diets might be beneficial 
is supported by the presence of these phytochemicals. 
These extra details will encourage the use of Nymphaea 
lotus seeds, at least in endemic regions (Moore et al., 
2009). 
 
 
Heavy metals analysis of Nymphaea lotus 
 
The concentrations of heavy metals such as Cadmium, 
Copper, Lead and Zinc in Nymphaea lotus were 
analyzed. Figure 4 shows the result of the heavy metals 
present. Lead (Pb) has the highest amount compared to 
zinc (Zn), cadmium (Cd) and copper (Cu) in all parts of 
the plant. The rhizome has the highest amount of lead 
(8.170±0.140 mg/kg) followed by the seed (8.153±0.114 
mg/kg), the stem (8.150±0.000 mg/kg) and the lowest 

amount is found in the stem (6.110±0.100 mg/kg) and 
this could be attributed to factors such as their 
morphology, physiological processes, and environmental 
conditions and it has been suggested that the uptake and 
translocation mechanisms associated with the plant 
structures can lead to the accumulation of heavy metals 
(Alaboudi et al., 2018). Zinc is second after lead with the 
leaf having the highest amount (2.040±0.141 mg/kg), 
followed by the seed having (2.027±0.037 mg/kg), the 
rhizome has (2.110±0.141 mg/kg), and the lowest 
amount of zinc is found in the stem (0.850±0.000 mg/kg). 
Compared to other metal ions with similar chemical 
properties, zinc is considered to be relatively non-toxic to 
humans. It is only exposure to high doses of zinc that has 
toxic effects, making acute zinc intoxication a rare event. 
Zinc deficiency is widespread and has a detrimental 
impact on growth, neuronal development, and immunity, 
and in severe cases its consequences are lethal. 
The amount of copper in the plant is lower than that of 
lead and zinc, this could be attributed to differences in 
chemical availability, plant uptake mechanisms, and plant 
physiological processesand copper been an essential 
element in plants, plays a key role in various 
physiological processes such as photosynthesis, enzyme 
activation, electron transport, cell wall formation, and 
defense against oxidative stress (Alaboudi et al., 2018). 

The rhizome has (1.250±0.001 mg/kg) amount of 
copper, the seed and leaf are almost of the same amount 
with (1.220±0.000 mg/kg) and (1.220±0.147 mg/kg) 
respectively. The stem has the lowest amount of copper 
with (0.463±0.083 mg/kg). Both too much and too little 
copper can affect how the brain works. Impairments have 
been linked with Menkes, Wilson’s, and Alzheimer’s 
disease (Ugbaja et al., 2017). 

Cadmium has the lowest content in Nymphaea lotus 
compared to the other elements. The amount of cadmium 
present in the seed and leaf are of the same values 
(0.015±0.003 mg/kg), as the rhizome is not also far from 
the seed and leaf with (0.015±0.000 mg/kg). The stem 
has the lowest amount of cadmium (0.011±0.003 mg/kg).  
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Figure 5. Proximate composition of Nymphaea lotus seed 

 
 
 
The result obtained from (Wasagu et al., 2015) from the 
cadmium content in the leaf (0.010±0.0001 mg/kg) is not 
very far from the one obtained in the cadmium content of 
the leaf sample as (0.015±0.003 mg/kg). This study 
shows that the rhizome, leaf and fruit samples had 
statistical (p>0.005) higher concentration of lead than the 
stem sample but with lower cadmium content.   
 
 
Proximate analysis of the seed of Nymphaea lotus 
 
The proximate composition of Nymphaea lotus bulb was 
determined to know the crude protein, crude fat, crude 
fiber, ash, moisture and carbohydrate contents of the 
seed as presented in Figure 5. Protein content was 
(2.16±0.141 %), crude fat content (15.01±0.100 %), crude 
fiber content (11.50±0.100 %), ash content (35.18±0.045 
%), moisture content (4.76±0.000 %) and carbohydrate 
content as (31.40±0.529 %). Statistical results however 
show no significant difference between the various 
samples under study at (p>0.05). It can be seen that the 
seed sample had higher amount of ash and carbohydrate 
than crude fat and crude fiber, according to (Andualem 
and Gessesse, 2014), seed samples typically have 
higher amounts of ash and carbohydrates compared to 
crude fat and crude fiber. This is likely because ash 
represents the inorganic mineral content of the seed, 
while carbohydrates serve as the main energy source. 
On the other hand, crude fat and crude fiber are present 
in smaller quantities, as fat is used for energy storage 
and fiber provides structural support. 

The protein and moisture content were moderate.The 
protein content of the bulb obtained in this research work 
was 2.16±0.141 % which was closely related to that 
reported by (Wasagu et al., 2015) to be 2.67±0.290 %, 
and not far from the findings of Musa et al. (2012) to be 
3.09±0.08 %. However, there is a large difference with 
the result obtained from (Liu et al., 2019) as 21.66±0.014 
%.Protein is an important feed ingredient in fish feed 
formulation, especially those obtained from Nymphaea 
lotus bulb (Adegoke et al., 2010)> 

Protein is important in the repair of worn out tissues, 
hormones, enzymes, antibodies and other substances, 
with the synthesis of new cells. They are required for 
healthy functioning and development of the body and its 
protection (Afolayan et al., 2013). Crude protein is an 
important feed ingredient normally used as major 
ingredient in fish feed formulation (Chukwuma et al., 
2017). 

Crude fat value obtained was 15.01±0.100 % in the 
bulb which was higher than 5.07±0.014 % as reported by 
(Chukwuma et al., 2017) and 9.33±0.29 % by (Wasagu et 
al., 2015). The fat content is important to the body as it 
serves as energy storage to the body besides their roles 
in maintaining healthy skin and hair. 

Crude fiber content 11.50±0.100 % obtained in this 
work was lower compared to the value obtained by 
(Ugbaja et al., 2017) to be 13.30±0.021 % and higher 
than that of (Musa et al., 2012) as 6.17±0.581 %.  A 
function of fiber is to help speed up the passage of food 
through the digestive system which facilitates regularity. It 
reduces the onset risk of metabolic syndrome and 
diabetes (Wasagu et al., 2015). Past studies have been 
linked with low fiber contents in diet with health problems 
like heart disorder, bowel cancer and appendicitis. 
Therefore, Nymphaea lotus bulb when consumed will 
prevent health problems linked with bowel cancer, heart 
disorder and appendicitis. 

The ash content 35.18±0.045 % in the bulb of 
Nymphaea lotus is of high value. It is higher compared to 
those reported by (Wasagu et al., 2015) 2.67±0.29 %, 
(Musa et al., 2012) as 2.33±0.29 % and 2.81±0.498 % 
(Nkafamiya et al., 2010). 

The moisture content was (4.76±0.000 %). It is lower 
than the value reported by (Ugbaja et al., 2017) as 
48.66±02.9%. The low moisture content indicates that the 
bulb can be processed and used as animal feeds. 
Therefore, low moisture content helps in retaining the 
nutritional components in the bulb of Nymphaea lotus as 
high moisture content promotes susceptibility in microbial 
growth and enzyme activity (Feigl et al., 2013). 

The     carbohydrate   content   (31.40  ± 0.529 %)   in 
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Figure 6. Anti-nutritional contents Nymphaea lotus seed 

 
 
 
Nymphaea lotus bulb was the second highest in 
proximate contents. Considerably, this high amount of 
carbohydrate in the bulb of Nymphaea lotus shows they 
are good sources of energy. Previous findings from 
(Chukwuma et al., 2017; Wasagu et al., 2015) were 
reported to have carbohydrate with the highest 
percentage amongst the other nutrients. This shows that 
Nymphaea lotus bulb is rich in carbohydrate. 
Carbohydrates serve as the storage form of energy 
(glycogen) to meet the immediate energy demands of the 
body and provide necessary calories in the diet and 
promotion of the utilization of dietary fats (Brown et al., 
2001). 
 
 
Extracted oil from Nymphaea lotus seed 
 
200 ml of water was added to 65 g of the grounded 
sample in a container. Hot water floatation method was 
used to extract oil from the seed (Kalu et al., 2023) as 6.5 
% oil yield was obtained. Similarly, (Aliyu et al., 2017) 
carried out an extraction on Nymphaea lotus seed using 
n-hexane as his solvent. The % oil yield obtained was 
13.23 % from 50 grams of the grounded sample and 300 
ml of n-hexane.  

The oil extracted was then analyzed for crude protein 
with % N as 6.83 %. According to (Aliyu et al., 2017) 
when the percentage for crude protein is low, the bacteria 
responsible for digestion cannot sustain adequate levels 
to forage. Food manufacturers use crude protein to 
calculate the amount of carbohydrate in food. Crude 
protein determines the economic value of the food 
product and can impact the economic feasibility of new 
industries for alternate protein production. Evaluating this 
is important since certain oil seeds contain toxic and or 
anti-nutritional factors. 
 
 
Anti-nutritional composition 
 
Anti-nutritional composition of phytate, oxalate, saponins 
and tannins were determined. The results shown in figure 
6 indicates that tannin has the highest concentration 

which is moderately low as 3.210±0.100 mg/100 g, 
followed by phytate with a low amount 0.216±0.118 
mg/100 g, then saponin at a very low content 
to0.010±0.000 mg/100 g with the absence of oxalate. 
Figure 6 also shows the anti-nutritional content of the 
seed. According to (Wasagu et al., 2015; (Chukwuma et 
al., 2017) tannins content is the highest in the anti-
nutritional content present which is in line with this 
finding. The compositions here are lower compared to 
those obtained from (Schlemmer et al., 2009). This 
shows that the anti-nutrients contents in Nymphaea lotus 
seed are obtained in low quantities. 

Foods rich in tannins are said to be of low nutritional 
value. Tannins are plant polyphenols which have 
theability to form complexes with metal ions and with 
macromolecules such as proteins and polysaccharides 
(Godswill and Otuosorochi, 2020) decreases or prevents 
the absorption of Fe, Mg, Zn and other minerals by the 
body (Schlemmer et al., 2009). According to (Majeed et 
al., 2020) phytate should be lowered as much as 
possible, ideally to 25 mg or less per 100 grams. 
Therefore, the phytate content in this study is permissible 
since the content is low. 

Saponins cause a reduction of blood cholesterol by 
preventing its reabsorption which makes it useful in 
cardiovascular disease. 
 
 
CONCLUSION 
 
This study revealed the phytochemical constituents, 
heavy metal content, nutritional and anti-nutritional 
contents of Nymphaea lotus plant obtained in Girei Local 
Government of Adamawa State. This research showed 
quantification of Nymphaea lotus seed with biochemical 
composition such as carbohydrate, fat, moisture, protein 
and ash needed by both humans and animals for proper 
growth and maintenance. The anti-nutritional contents in 
its seed such as phytate, tannins and saponins 
concentrations were reasonably low and may be used in 
chemical and pharmaceutical industries. It contains 
phytochemicals such as saponins, tannins and alkaloids 
which are of high medicinal importance. This shows that  
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the plant can be used for treatment of several diseases. 
Its low moisture content also makes it a good source of 
animal feeds. It was also established that lead had the 
highest concentration in the rhizome which could disrupt 
plant metabolism, impair chlorophyll synthesis, inhibit 
enzyme activity, and affect nutrient uptake in the 
Nymphaea lotus plant and it can besuggested that 
phytoremediation through phytoextraction which an 
emerging cost-effective remediation technology for the 
removal of heavy metals in plants, can be adopted for 
further research. 
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