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ABSTRACT

Background: Justicia carnea known as Brazilian plume flower and 
dandelion (Taraxacum officinale) have drawn the research attention due 
to their potential health benefits, and lack of available scientific evidences. 
So this study assessed the nutritional values of these two Brazilian plume 
flowers cultivated in Nigeria.
Methods: The moisture content, total protein, crude fiber, ash percentage 
and levels of vitamins A, B, C and E and minerals were determined.
Results: Dandelion had a higher protein and fat content (28.25±0.35% and 
24.00±0.71% protein, 15.19±0.02 and 12.94±0.09% fat), while Brazilian 
plume flower had a larger carbohydrate and fiber content (38.38±0.18 and 
32.33±0.40% carbohydrate; 0.26±0.01% and 0.18±0.03% fiber). There 
were also differences in the composition of vitamins A, B, C and E in 
the leaves of T. officinale and J. carnea. The contents of vitamins A 
and B were higher in J. carnea (515.8±6.77 and 277.5±8.56 g/100 mg, 
respectively), whereas T. officinale accumulated a higher amount of 
vitamins C and E (5.15±0.24 and 0.96±0.01 g/100 mg, respectively). In 
addition, Brazilian plume flower contained a high mineral composition 
(iron, potassium, manganese, magnesium) compared to dandelion, except 
for copper, zinc, and sodium. No significant difference was seen in the 
calcium and phosphorus concentrations. 
Conclusion: The two plant samples had different nutritional profiles, 
highlighting the significance of taking into account the macronutrients 
(carbohydrates, proteins, and fats) and micronutrients (vitamins and 
minerals) for dietary assessment and planning.
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Introduction
The nutritional health and well-being of humans 
are entirely dependent on plant foods. For a long 
time, plants have played a very important role in 

human life. They are critical components of the 
dietary food chain, since they provide almost all 
essential mineral and organic nutrients to humans 
either directly or indirectly. There is a wide variety 
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of indigenous vegetables that are good sources of 
nutrients and used in traditional medicine systems 
in Africa. Dandelion belongs to the Taraxacum 
genus, Asteraceae family with over three hundred 
species and is known for its yellow flowers turning 
into fluffy “blowballs” of seeds dispersed in the 
wind (1). They prefer well-drained soil with a pH 
range from 6.0 to 7.5, and can tolerate sandy or clay 
soils too. In Asia, the Taraxacum genus is widely 
cultivated and is also found as a wild genus on 
lawns, disturbed banks, shores of waterways and 
other areas with moist soils in most parts of China, 
North Korea, Mongolia, and Russia (2). Dandelion 
seed reproduction indices are recommended as a 
bioindicator to assess the level of environmental 
pollution, since they often grow in urbanized 
territories near roadsides with different intensities 
of traffic (3). Their deep taproots help improve soil 
health by aerating and bringing up nutrients from 
deeper layers. Dandelions contain latex, a type of 
rubber, and can be extracted and used as a natural 
alternative for rubber production (4). 

As an edible herb, dandelion has long been utilized 
in folk remedies, and substitution therapies in many 
countries (5). The leaves of cultivated or wild species 
can be eaten in salads, soup and beverages like 
herbal tea, while roots are baked and used as a coffee 
substitute (6). Dandelion flowers have antioxidant 
activity (7), the leaves can stimulate appetite and 
improve upset stomach (8), and the extract can be 
used as diuretics (8). Root extracts have been reported 
to have anti-inflammatory and anti-cancer properties 
such as pancreatic and prostate cancer (9, 10), human 
leukemia (11), and colorectal (12). Dandelion also has 
cultural significance in societies, such as symbols of 
resilience and transformation (13).

Justicia carnea that has different names such as 
Jacobinia, Brazilian plume flower, Flamingo plant, 
shrimp plant, and called Jesus in Nigeria belong to 
the Justicia genus, Acanthaceae family. J. carnea is a 
flowering plant native to Central and South America 
(14), and is widely distributed in various parts of 
Africa. Brazilian plume flowers are primarily valued 
for ornamental qualities rather than socioeconomic 
benefits. It is a popular landscaping plant due to its 
vibrant flowers and lush foliage that contributes 
aesthetically to gardens and public spaces. In 
Nigeria, the shrubs grow around homesteads as 
fences and are easy to grow from stem cuttings by 
pushing the stems 1 to 2 inches into the soil. The 
deep purple juice from the leaves extracted either by 
soaking or boiling in water can be drunk as tea. In 
other localities in Nigeria, the raw leaves are chewed 
and used together with “nchuanwu” as culinary 
vegetables to garnish yam porridge.

The chemical composition of J. carnea includes 
terpenoids, tannins, alkaloids, carbohydrates, 
flavonoids, saponins, phenols, reduced sugar and 
glycosides. Phenols and flavonoids were found in 
high concentrations which could be responsible for 
the anticancer and antioxidant activities exhibited by 
the plant (15). J. carnea possesses antinociceptive, 
anti-allergic, anti-tumoral, anti-viral, anti-
inflammatory, analgesic, pain-relieving, antioxidant 
and hepatoprotective activities (16). The leaf extracts 
have been explored for treating fever, gastrointestinal 
disorders, respiratory tract infection, fever, pain, 
diabetes, diarrhea, liver diseases, rheumatism and 
arthritis (17). The resultant liquid after boiling leaves 
is usually crimson red (18) that are used for anemic 
patients, women who want their blood replenished 
after the menstrual cycle, and pregnant women.

Taraxacum officinale dandelion and J. carnea have 
historical uses in traditional medicine and culinary 
practices in various cultures and traditional medicine 
systems. They are known to contain a wide range of 
phytochemicals, including vitamins, minerals, and 
bioactive compounds. However, there is a lack of 
recent scientific research that compares nutritional 
compositions of these two plants. This knowledge 
gap hinders our understanding of their potential as 
valuable dietary resources and their contribution to 
human nutrition. Therefore, the primary problem to be 
addressed is assessing and comparing their nutritional 
values. This study was carried out to provide insights 
into proximate compositions, vitamins, and minerals 
that are capable of promoting well-being of these 
two plants. Proximate composition analysis includes 
the determination of protein, fat, fiber, ash, moisture 
content/dry matter, carbohydrate content and energy. 
The study results help us understand the potential 
health benefits and dietary contributions that these 
plants can offer. 

Materials and Methods
Dandelion leaves are long and tooth-shaped, forming 
a rosette at the base of the plants. The leaves were 
freshly harvested from mature plants on a homestead 
in Eket Local Government, Akwa-Ibom State Nigeria 
(Figure 1), taken to the laboratory for analysis to avoid 
unnecessary moisture loss. In the laboratory, a portion 
of the fresh leaves was used for wet moisture content 
determination. The other portion was prepared for 
chemical analysis. The leaves were washed with 
distilled water to remove all impurities, dried at room 
temperature for days and in an oven at 60°C for 30 
minutes to remove residual moisture. The completely 
dried leaves were ground into powder which were 
used to test for dry moisture content, protein, fat, ash 
content (minerals) and vitamins. 
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The gravimetric method was applied to determine 
moisture content. The initial weight of the wet 
material was compared to the weight of the water 
it contained to determine wet moisture content (19). 
A sample of 10 g was weighed before and after 
drying in the oven at 105°C to the constant weight. 
The dry moisture was calculated as a percentage of 
the ratio of moisture loss to the weight of samples 
analyzed. Ash percentage was determined by the 
furnace incineration gravimetric method. The 
organic component of 5 g of each sample was burnt 
off at high temperature of 600°C in an electric 
muffle furnace until the sample became gray ash. 
The ash was cooled in a desiccator before it was 
reweighed. The weight of inorganic matter that was 
left was calculated by difference as a percentage of 
the sample analyzed. The ash was reserved for acid 
extraction and subsequent mineral determination.

Crude fiber was analyzed by the Weende method 
(20, 21). Five grams of a sample were boiled in 
200 mL of 1.25% H2S04 solution for 30 minutes 
and washed in hot distilled water using a two-fold 
muslin cloth to retain the sample particles. A total 
of 200 mL of 1.25% NaOH solution was added to 
the sample and boiled again for 30 minutes and then 
was transferred to a weighed porcelain crucible. The 
sample was dried in the oven at 105°C for 1 hour, 
weighed and recorded. The sample was burnt to 
ashes in a muffle furnace, cooled, reweighed and 
recorded. The crude fiber content (%) was calculated 
by difference between two weighing times. Crude fat 
was extracted by continuous solvent extraction with 
n-hexane in a soxhlet apparatus (Excello, England) 
(21, 22). The process was repeated for about 4 hours 
before the defatted sample was carefully removed 
and dried in the oven at 100°C for 30 minutes, cooled 

and weighed. The fat content was determined as the 
weight loss (%) due to extraction from the sample.

The total protein was determined by the Kjeldahl 
method (23) and multiplied with factor 6.25 to 
obtain the crude protein content (in %). Briefly, 0.5 
g was boiled in 10 mL of concentrated H2SO4 in the 
presence of a selenium catalyst until a clear solution 
was obtained. The digest was diluted to 100 mL with 
distilled water in a volumetric flask. Totally, 10 mL 
of the digest was mixed with an equal volume of 40% 
NaOH solution and 10 mL of 4% boric acid solution 
and mixed indicator (methyl red and bromocresol 
green) were later added. A total of 50 mL of the 
mixture was titrated against 0.02 N HCl solution to 
reach a deep red end point.

Regarding vitamin A (retinol), one gram of 
a sample was macerated in 20 mL of n- hexane 
for 10 minutes. Then 3 mL of the upper hexane 
extract was evaporated to dryness and 0.2 mL of 
acetic anhydride chloroform reagent (1:1v/v), and 
50% trichloroacetic acid:chloroform (1:1v/v) were 
respectively added. The absorbance was measured 
and the concentration of vitamin A was extrapolated 
from the standard curve. For vitamin B, 0.2 grams of 
the ground sample were taken into a 250 mL flask, 
and dissolved by 3 mL of 1 M NaOH. A total of 3 
mL of ethanoic acid was added and the solution was 
marked with distilled water. Vitamin B standard 
(100 ppm) and working standards (2.5, 5.0, 7.5 and 
10 ppm) were prepared with 1% glacial ethanoic 
acid to make the standard curve. The absorbance 
was measured at 240 nm and 550 nm to choose the 
optimal wavelength for vitamin B analysis. 

Considering vitamin C (ascorbic acid), 0.5 g of 
the sample was macerated in 10 mL of 0.4% oxalic 
acid for 10 minutes, and centrifuged for 5 minutes 

Figure 1: Fresh leaves of T. officinale dandelion (left) and J. carnea plume flower (right) before the experiments.
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before filtration. Totally, 1 mL of the filtrate was 
transferred into a tube containing 9 mL of 2, 6- 
dichlorophenol indophenol, and was titrated against 
a solution containing 295 mg/L DPIP and 100 mg/L 
sodium bicarbonate. In relation to vitamin E, one 
gram of a sample was macerated in 20 mL of ethanol 
and filtered. The 1 mL of 0.2% ferric chloride in 
ethanol and 1 mL of 0.5% α-α-dipyridine were 
added to the filtrate. This was diluted to 5 mL with 
water. Standard solutions were prepared similarly 
and measured the absorbance to calculate vitamin 
E concentration in the samples.

The minerals of Zn, Fe, Cu, Mg, Mn, Ca, Na, K 
and P, Ni, Co, Pb, Hg were determined according to 
AOAC (Na and K by Sherwood flame Photometer 
model 420, P by Labtech Advance microprocessor 
single Beam UV-VIS Spec. 295 and the rest was read 
by Rayleigh AAS WFX320 after a wet digestion 
with 1:3 70% perchloric acid and nitric acid). The 
data were reported as mean and standard error 
of the mean. The proximate compositions were 
expressed in %, minerals were in mg/g, and vitamins 
were in mg/100 g of the sample. The comparison 
in parameters between the two plant species was 
evaluated by one-way ANOVA with a p=0.05.

Results
The proximate analysis of T. officinale (dandelion) 
and J. carnea (plume flower) was shown in Figure 2.  
Moisture content varied significantly between 
the two species. Dandelion had a wet moisture 
content of 84.57±3.37%, while J. carnea recorded 
0.00±0.00%, indicating a complete loss of water 
in the latter’s fresh sample or drying method. In 
terms of dry moisture, J. carnea had a higher value 
than dandelion, although specific numerical values 
were not stated. This may influence both shelf-
life and processing suitability. The ash content, 
which represented the total mineral residue, was 

14.68±0.69% for dandelion and 13.25±0.25% for 
J. carnea that reveals no significant difference. 
Protein content was notably higher in dandelion 
as 28.25±0.35% when compared to J. carnea as 
24.00±0.71%, indicating a stronger potential for 
dietary protein supplementation for dandelion. Fiber 
content was extremely low in both species; while 
dandelion had only 0.18±0.03% that was far below 
the 3.7±0.09% reported in Brazilian dandelion. 
There was a significant difference in wet and dry 
moisture while no difference was found in the ash 
content (Unpaired T-test with Welsh correction).

Fat content was another area of difference as 
15.99±0.02% in dandelion versus 12.94±0.09% 
in J. carnea. These values are below the 20-35% 
RDA for fats and suggest a moderate energy 
contribution. Regarding carbohydrate content, J. 
carnea provided 38.38±0.18%, while dandelion had 
32.33±0.40% and both were notable; but insufficient 
as standalone carbohydrate sources. Figure 3 shows 
the vitamin contents of both species. J. carnea had 
the highest vitamin A concentration as 515.8±6.77 
µg/100 g, higher than dandelion value. In vitamin 
B, J. carnea also outperformed dandelion, showing 
277.5±8.56 µg/100 g versus 250.0±7.07 µg/100 g 
in dandelion. Conversely, vitamin C was higher in 
dandelion as 5.15±0.24 µg/100 g, though this was 
low when compared to 35.02±0.22 µg/100 g in 
Brazilian dandelion. Vitamin E was the lowest in 
both plants, but dandelion had insignificantly more 
vitamin E than J. carnea. Table 1 presents mineral 
data (mg/g). J. carnea had higher values for iron (Fe, 
0.11±0.02), calcium (Ca, 0.06±0.01), potassium (K, 
0.12±0.01), phosphorus (P, 0.18±0.01), manganese 
(Mn, 0.11±0.01), and magnesium (Mg, 0.16±0.01). 
Dandelion showed greater values in cupper (Cu, 
0.12±0.01), zinc (Zn, 0.06±0.01), sodium (Na, 
0.12±0.01), and similar levels of P (0.11±0.01) and 
Mg (0.05±0.01). 

Figure 2: Comparison of proximate compositions in two plants. The bar represents the standard error of mean (SEM).
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Discussion
Our findings indicated a substantial nutritional 
diversity between T. officinale and J. carnea, 
especially in their moisture, protein, fat content and 
carbohydrate. Dry moisture content expressed in 
percent refers to the amount of water present in the 
plants after being dried to remove all moisture. It is 
a measure of the remaining solid mass to provide 
insights into plant health and harvesting conditions. 
Dandelion had lower dry moisture when compared 
to Brazilian plume flower, which could influence 
the textural properties and shelf life when dried. 
Wet moisture content demonstrated the percentage 
of water in a fresh sample (in natural or wet form). 
This parameter serves as measuring the water 
availability and making irrigation decisions. In 
food processing, it is crucial to assess the freshness 
and quality of raw plants. Dandelion’s extremely 
high wet moisture (84.57±3.37%) in comparison to 
J. carnea (0.00±0.00%) revealed its fresh leaves to 
retain significantly more water and make it suitable 
for hydrating diets; but was less stable for storage. 
The dandelion leaves in this study were within the 
ranges of leafy vegetables consumed in Nigeria 
(58.0-93.4%).

The role and importance of herbal in treating 
diseases make them a suitable substitution for 
chemical remedies. Therefore the knowledge of 
their content can be beneficial when administered 
in treatment measures (24). Ash content in the plants 
refers to the inorganic residues that remain after 
complete combustion or incineration. It represents 
the minerals and other inorganic components present 
in the original material and is often expressed as 
a percentage of the dry weight. Ash content was 
consisted of minerals such as calcium, potassium, 
magnesium, phosphorus, and trace elements that 
were in the organic materials. These minerals 
did not combust during the burning process and 
remained as ash. Ash content is used to quantify the 
impurities or non-combustible elements in a sample. 
Ash content in plant materials can provide insights 
into soil fertility (25), purity of herbal extracts and 
plant-based products (26). Ash contents of dandelion 
(14.68±0.69%) and J. carnea were not significantly 
different (13.25±0.25%) that was lower than a 
previous study with 23.91% (27).

Proteins in plants play a crucial role in various 
physiological processes and contribute to the 
overall health and function of the plant. Proteins 

Figure 3: Comparison of vitamin compositions in two plants.

Table 1: Comparison of mineral compositions in two plants.
Mineral Composition (mg/g) T. officinale dandelion J. carnea plume flower
Fe 0.02±0.01 0.11±0.02
Zn 0.06±0.01 0.05±0.01
Cu 0.12±0.01 0.08±0.03
Ca 0.05±0.01 0.06±0.01
K 0.01±0.007 0.12±0.01
Na 0.12±0.01 0.06±0.01
P 0.11±0.01 0.18±0.01
Mn 0.02±0.01 0.11±0.01
Mg 0.05±0.01 0.16±0.01
Values were presented as mean±standard deviation (SD). Ca: calcium, Cu: Cupper, Fe: Iron, K: potassium, Mg: 
Magnesium, Mn: Manganese, Na: Sodium, P: phosphorus, Zn: Zinc.
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participate in signaling pathways that regulate 
various aspects of plant growth and development. 
These signaling proteins transmit information about 
environmental conditions, such as light, temperature, 
and nutrient availability, helping the plant adapt to 
its surroundings. Transport proteins facilitate the 
movement of ions and other molecules across cell 
membranes, ensuring the plant receives the necessary 
nutrients for its metabolic processes (27). The 
protein content, a critical determinant of nutritional 
quality, was higher in dandelion (28.25±0.35%) 
when compared to J. carnea (24.00±0.71%), while 
dandelion outperforming earlier values were reported 
in another study (2.3±0.01%) and this finding can 
supports dandelion use in protein-enriched dietary 
interventions (27). 

Fiber content in plants refers to the presence 
of dietary fibers within the plant material. Dietary 
fibers are complex carbohydrates that are resistant 
to digestion by enzymes in the human digestive 
system. These fibers are essential for various aspects 
of human health and play important roles in plant 
structure. Fiber provides structural support to plant 
cell walls, contributing to the overall integrity of 
the plant. Fiber-rich foods are often lower in calorie 
density, promoting a feeling of fullness and aiding in 
weight management (28). Both plant species in our 
study contained a low amount of fiber. The fiber in 
our dandelion samples was only 0.18±0.03%, much 
lower than 3.7±0.09% in dandelion in Brazil. Hence 
dandelion is recommended to be incorporated into 
meals containing fiber-rich foods (29).

Plants store energy in the form of fats. Seeds, 
in particular, contain high concentrations of fats 
that serve as an energy reserve for germination and 
early seedling growth. Fats are integral components 
of plant cell membranes, contributing to their 
structure and function. Plant-based fats are part 
of a balanced diet and provide essential fatty acids 
(such as omega-3 and omega-6) that the human body 
cannot produce on its own. The type of fat and its 
composition are crucial for health. Unsaturated fats, 
found in many plant sources, are generally considered 
healthier than saturated fats. Laboratory methods, 
such as lipid extraction and chromatography, are 
employed to analyze the fat content and fatty acid 
composition in both plants. Determination of fats 
is essential to build healthy and balanced diets, 
especially for vegetarians. In this study, the fat of 
dandelion (15.99±0.02) was higher than J. carnea 
(12.94±0.09%), and also much higher than Brazilian 
dandelion (29) as only 1.2±0.03%. The recommended 
daily allowance (RDA) for total fats is 20-35% of 
calories from fats, hence dandelion is below the 
range of fat required in nutrients. Carbohydrates 

produced through photosynthesis are stored as starch 
in plants, and they serve as a primary energy source 
during growth and metabolic processes for both 
plants and humans. Analysis of carbohydrate content 
aids in assessing the productivity of crops, especially 
those grown for food or bioenergy purposes, 
understanding plant health, nutritional quality, and 
supporting various applications across agriculture, 
industry, and scientific research (30). Carbohydrate 
content in our dandelion (32.33±0.40%) was higher 
than that of most conventional vegetables, but was 
lower than J. carnea (38.38±0.18%). The RDA for 
total carbohydrate was 45-65%, and both of these 
plants could not provide the required amount of 
carbohydrates when consumed alone in the diets. 

Vitamin A, in the form of carotenoids like 
beta-carotene, acts as an antioxidant. Antioxidants 
help neutralize harmful free radicals in the body, 
protecting cells from oxidative stress and reducing the 
risk of chronic diseases (31, 32). Vitamin A also plays 
a key role in the function of the retina, contributing to 
the formation of light-sensitive pigments necessary 
for low-light and color vision. Vitamin A supports 
the maintenance and repair of epithelial tissues, 
contributing to skin integrity. Retinoids derived from 
vitamin A are used in dermatology for various skin 
conditions (33). Certain plants contain provitamin A 
carotenoids, such as beta-carotene, which the body 
can convert into active vitamin A. We showed J. 
carnea to have significantly higher concentrations 
of vitamin A (515.8±6.77), thereby being a potential 
good dietary source of vitamin A.

Vitamin B refers to a group of water-soluble 
vitamins that are essential for various physiological 
functions in both plants and animals. B vitamins, 
such as B1 (thiamine), B2 (riboflavin), B3 (niacin), 
B5 (pantothenic acid), and B7 (biotin), play crucial 
roles in energy metabolism by participating in the 
breakdown of carbohydrates, fats, and proteins. 
Vitamin B12 and folate are essential for the 
formation of red blood cells. Deficiencies in these 
vitamins can lead to anemia due to impaired blood 
cell production. The B vitamins are necessary for 
plant growth and development and they contribute 
to processes like cell division, elongation, and 
differentiation in plants. Vitamin B complex plays 
a key role in energy metabolism and nervous system 
function. These vitamins are essential for converting 
food into energy, maintaining healthy skin and 
muscle tone, supporting immune and nervous 
system function, and promoting cell growth and 
division. J. carnea (277.5±8.56%) of our study had 
a higher concentration of vitamin B than dandelion 
(250.0±7.07). Vitamin B in dandelion in this study 
(250.0±7.07%) was higher than the measurement of 
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others as 0.19±0.26% (29). Both plants in our study 
could be considered as good sources of vitamin B, 
but J. carnea might be more beneficial for dietary 
purposes related to these nutrients. 

Vitamin C, also known as ascorbic acid, is a 
crucial nutrient with various roles in both plants and 
animals. Vitamin C is a potent antioxidant that helps 
neutralize harmful free radicals in both plant and 
human cells. It is involved in various stages of plant 
growth and development, including photosynthesis, 
cell expansion, differentiation, and protection 
against environmental stressors and pathogens. For 
humans, vitamin C is essential for the synthesis of 
collagen, and the production and function of white 
blood cells in the immune system (34). Vitamin C 
in the investigated plants of our study was not high 
when compared to vitamins A and B. In contrast 
to vitamin B, our finding (5.15±0.24%) was lower 
than the results of other researchers that was up to 
35.02±0.22% in Brazilian dandelion (29).

Vitamin E acts as a potent antioxidant that protects 
cells and tissues from damage and oxidative stress 
caused by free radicals. It prevents the oxidation 
of lipids, which is important for maintaining the 
structural integrity of cell membranes. Vitamin 
E is involved in supporting the activity of certain 
enzymes, particularly those involved in cellular 
detoxification processes (35). Due to the anti-
inflammatory properties, vitamin E is important 
to manage chronic inflammatory conditions. It is 
important for reproductive health in both plants 
and animals by protecting reproductive tissues 
and supporting fertility (36). Both of these plants 
in our study were not a rich source of vitamin E, 
and again dandelion in our study was lower than 
dandelion samples of a previous report that was up 
to 12.6±0.2% (29).

Copper serves as a cofactor for several enzymes 
involved in essential processes within plants such as 
synthesis of chlorophyll, photosynthesis, respiration, 
metabolism of carbohydrates, proteins, lipids, 
pollination and reproductive development in plants 
(37). It plays a role in the regulation of iron uptake, 
absorption, transport and utilization and nutrient 
balance within the plant. J. carnea has been reported 
to be rich in trace minerals and macronutrients, 
especially in calcium and iron (15, 31). Indeed, 
iron was very low in our samples, suggesting their 
potential use for anemia cure (15). Calcium was 
one of the elements with low concentration in our J. 
carnea samples. Sodium is not an essential nutrient 
for most plants, but some plants can take up and 
accumulate sodium, including T. officinale dandelion. 
Sodium accumulation in plants can be a response to 
environmental stress, such as high salinity in the 

soil. This ion and magnesium contribute to osmotic 
regulation in plant cells, helping the plants to tolerate 
and adapt to challenging conditions, particularly 
in environments with elevated salinity, drought, 
and temperature fluctuations. Copper and sodium 
accumulated in our dandelion in the same contents, 
were twice as high as J. carnea, suggesting that 
dandelion is a good source of copper and sodium 
for vegans (37).

Phosphorus plays fundamental roles in plant 
growth, energy production, storage and transfer, 
and various physiological processes such as 
photosynthesis and respiration (38). Magnesium is 
involved in the metabolism of phosphate compounds, 
thereby influencing the uptake and utilization of 
phosphorus. Similar to phosphorus and manganese, 
cooper and magnesium support the root development 
for nutrient uptake and plant stability, but they are 
also crucial for flowering and seed formation (28). 
Phosphorus, magnesium and sodium contents in 
dandelion in our study were lower than another 
report (0.57±0.03%, 1.98±0.92% and 1.45±0.12%, 
respectively) (29). Potassium and manganese 
play critical roles in photosynthesis and various 
physiological processes of plant growth such as 
formation of functional proteins. Potassium and 
magnesium regulate water uptake and maintains 
ion balance within plant cells (39). Potassium acts 
as an activator and manganese is a cofactor for many 
enzymes responsible for photosynthesis, respiration, 
and nutrient uptake (40). The potassium and 
manganese contents were similar in our dandelion. 
This was also observed in the case of J. carnea. 
These two minerals enhance the resistance of plants 
to certain diseases and pathogens. In humans, 
manganese is involved in bone formation, fat and 
carbohydrate metabolism, calcium absorption, and 
blood sugar regulation (39). J. carnea of our study 
had higher potassium and manganese contents than 
dandelion, which can be beneficial for the dietary 
intake. A high potassium diet can help reduce blood 
pressure and water retention, protect against stroke, 
and prevent osteoporosis and kidney stones (39, 40). 

Conclusion
The nutrient composition of J. carnea and 
dandelion revealed distinct nutritional profiles, 
while each offered unique health benefits. J. carnea 
had a different set of phytochemicals, vitamins, 
and minerals when compared to dandelion, 
which is renowned for its refreshing flavor and 
diverse culinary uses. Protein and fat contents 
were relatively higher in dandelion with values 
of 28.25±0.35% and 15.99±0.02%, respectively 
in comparison to plume flower with values of 
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24.00±0.71% and 12.94±0.09%, respectively. But, 
by contrast, carbohydrate and fiber contents were 
significantly higher in J. carnea, up to 38.38±0.18% 
and 0.26±0.01%, respectively. Specific nutrient 
compositions can vary based on environmental 
factors and cultivation methods. Both plants held 
significant value in nutritional and medicinal 
contexts, highlighting the diversity and richness of 
plant-based nutrients, especially when they were 
choices for those looking to supply carbohydrate, 
and vitamins A and B intake through diets. The 
metal ions were not high in both plants, and their 
quantities varied in the similar range. The contents 
of copper and sodium were the same and also the 
highest in T. officinale dandelion (0.12±0.01 mg/g), 
and the lowest minerals were potassium (0.01±0.007 
mg/g), iron and manganese (0.02±0.01 mg/g). In 
contrast, these metals were high in J. carnea plume 
flower (0.11 mg/g on average). The highest minerals 
in J. carnea were phosphorus (0.18±0.01 mg/g) and 
magnesium (0.16±0.01 mg/g). So understanding 
their specific compositions in each plant can provide 
insights into their dietary and health promotion. A 
comparative study can shed light on the suitability 
of each plant for dietary and medicinal purposes to 
aid choices for consumption. 
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