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ABSTRACT: Medicinal plants contain plethora of phytochemicals which constitutes various
pharmacological activities such as antioxidant, anti-inflammatory, antibacterial, anthelmentic, anti-
diabetic, immunomodulatory etc. The biological activities of medicinal plants can be used efficienty for
their pharmacological action. Herbal medicine is one of the primeval forms of medicine which is prepared
exclusively from herbal plants. This, study investigates the qualitative analysis of varied phytochemicals in
50 percent hydromethanolic leaves extract of Taraxacum officinale F.G. Wigg and Urtica ardens Link.
Various chemical tests were performed for qualitative screening of phytochemicals in both plant extracts.
The results revealed the presence of an array of phytochemicals in both plant extracts. The phytochemicals
present were Alkaloids, Flavonoids, Carbohydrates, Terpenoids, Tannins, and Phenols. These all the
phytocompounds have biological activities which can be utilized against various ailments. Alternative
medicine based on phytomedicine can be used futuristically against resistance for synthetic
pharmacological agents. Taraxacum officinale F.G Wigg and Urtica ardens Link can be utilized for
manufacturing of novel therapeutic compounds. Many studies had been conducted on other species of
Urticacea family such as Urtica dioica while properties of Urtica ardens has still been unexplored and not
much literature is present on Urtica ardens pharmacological activities. Therefore, this study can give an
outline about the phytoconstituents present in Urtica ardens as well as in Taraxacum officinale, and these
phytoconstituents can be explored further for pharmacological actions.
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INTRODUCTION

Phytochemistry is linked to numerous types of

alleviating them. Traditional herbal remedies have
strong anti-inflammatory, antioxidative, antifibrotic,
and immunomodulatory properties (Wojcikowski et al.,

secondary metabolites generated by biosynthesis
mechanism in plants (Sorescu e al., 2018). Plants
contains an array of of secondary metabolites that are
advantageous for the treatment and prevention of
numerous illnesses. In order to protect against insect
harms and plant diseases, plants biosynthesize
phytochemicals. The great majority of medications are
made from the compounds obtained from secondary
metabolites of plants (Bakir Cilesizoglu et al., 2022).
Plant-based phytochemicals constitutes
numerous biological actions. Plants are the primary
source of many of the active chemicals used in
medicinal products (Mendoza and Silva 2018). Because
of its historical background and mythical belief, the
ancient system of medicine, herbs, and herbal mixtures
have been utilised for many years. Phytochemicals
constituted in herbal plants can act as a multifaceted
therapy against various intricate  ailments for
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2006). A natural bioactive phytocompound may have
several active targets rather than a single specific target.
Thus, a natural substance may perform several
functions and can be widely used in various ailments.
Plants in the genus Taraxacum have long been utilised
as medicinal herbs. Taraxacum officinale, also known
as dandelion, is a perennial plant in the Asteraceae
family (Di Napoli and Zucchetti 2021). For a long time,
it has been utilised as a medicinal herb. Dandelion has a
wide range of biologically active chemicals, explaining
its medicinal potential. The most important active
components are inositol, biotin, sesquiterpenic lactones,
and vitamins like B, E, and D as well as phosphorus
(Badr et al., 2019). The high phenolic content of
dandelion leaves may explain several of the identified
effects including anti-inflammatory, antioxidant,
anticancerous, antiapoptotic, and analgesic action.
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Urtica ardens Link belongs to Urticaceae family with
extremely efficient medicinal properties due to its
bioactive metabolites which are mainly concentrated in
its leaf. Urticacea family herbs contains anti-
microbial, anti-inflammatory and hypolipidemic effects
(Haghju and Almasi 2015). Many studies on plants and
pharmaceuticals show that they have antioxidant and
anti-inflammatory properties that protect against kidney
injury (Alan et al., 2011; Roso et al., 2012). Urticacea
members therapeutic properties have been attributed to
secondary metabolites, which can defend against
infections or provide major physiological benefits in the
prevention of specific diseases (Lawson et al., 2021).
Diabetes, urinary diseases, diarrhoea, respiratory
conditions, ulcers, rheumatism, and high blood pressure
can all be treated with Urtica ardens. It can be also
used for as a therapeutic compound in fever, flu,
sprains, kidney stones etc and has hepatoprotective
and nephroprotective effects (Shresta et al., 2021).
Various anticancerous phytocompounds such sterols,
sesquiterpene lactones, phenolic acids, triterpenes, and
coumarins are abundant present in Taraxacum. By
modulating the activity of several cancer-related
factors such as NF-B, ERK, Akt, MEK,
MAPK, sVCAM-1, MAPK, TNF, MMP, and IL,
Taraxacum officinale phytochemicals can promote
numerous cell signalling pathways (Serreli and Deiana
2019; Chen et al.,, 2019). In a study, Taraxacum
officinale protected liver and kidney tissue of mice from
oxidative damage due to acetaminophen, oxidative
stress was reduced by increasing antioxidant enzymes
like catalase, superoxide dismutase (SOD), and
glutathione) and reducing malondialdehyde
(MDA) levels (Kamal et al., 2022). Taraxacum can be
used used efficiently as an adjunct therapy in the field
of pediatric oncoogy (Menke et al., 2018).

Due to their active constituents such as alkaloids,
terpenoids, flavonoids, minerals, phenolics, and
essential oils, Urtica sp could serve as a sustainable and
environmentally friendly alternative to hormones,
antibiotics, and chemical drugs to improve growth
performance, the immune system, and resistance
against pathogens in fishes (Zare et al., 2023). It was
reported that Urtica dioica leaf infusion increases the
susceptibility of breast cancer cells to cisplatin via
activation of apoptosis. Therefore, Urtica ardens which
also belong to Urticacea family can also be used in
cancer therapy like Urtica dioica. The reduction in
cancer cell proliferation was brought on by the
stimulation of apoptosis mechanism. This apoptosis
was accompanied by an elevation of c-PARP, an
increase in DNA fragmentation, as well as an increase
in the Bax/Bcl-2 ratio, all of these indicates the
activation of apoptosis (Kamal et al., 2022).

The two powerful enzymes involved in glucose
metabolism alpha-amylase and alpha-glucosidase, were
the targets of T. officinale leaves relatively strong
antidiabetic action under in vitro circumstances in a
dose-dependent manner (Murtaza et al., 2022).
Taraxacum roots are a beneficial source of many
classes of natural chemicals with antioxidant,
anticoagulant, and anti-platelet actions (Jedrejek et al.,
2019). By disrupting the cell wall of Candida albicans,
Bharti et al.,
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Taraxacum officinale can inhibit the growth of Candida
albicans (Liang et al., 2020).  Via inhibiting the
virulence genes expressionsand by reducing the
permeability of cell membrane , the phytocomponents
of the Taraxacum officinale plant can prevent the
replication of food borne pathogens, and alters the cell
shape and lowering intracellular ATP content of
pathogens (Wu, 2021).

MATERIALS AND METHODS

Collection of plant samples and sample extraction.
The medicinal plants viz., Taraxacum officinale F.G
wigg and Urtica ardens Link are included in this study.
These plants were procured from Uttarakhand on the
basis of Uttarakhand Medicinal Plants Database
(UMPDB) and indigenous technical knowledge (ITK)
of local communities. Identification and authentication
of plant samples will be done. Leaves of both the plants
were collected, washed twice with tap water and
distilled water to remove the dirt and impurities, and
dried for further study. Identification and authentication
of entire plant specimens was done in regional station
of Botanical Survey of India, Dehradun, Uttarakhand.
The process of extract preparation included various
steps such as pre-washing of leaves, then shade drying
of plant materials in room temperature till the moisture
gets evaporated, then pulverization of dried plant
leaves in mechanical grinder to obtain a powder.
Maceration process, in which coarsely powdered plant
materials were placed inside a container and the
menstruum is poured in it. The contents inside the
container were shaken from time to time to ensure
complete extraction. 50 percent hydromethanol is used
as a solvent/menstruum in this study for extraction in
the ratio of 50:50. Afterwards, the extract was filtered
using whatman filter  paper No.4. For solvent
evaporation, rotary evaporator was used. Dried extract
was collected and stored in air-tight container in 4°C
for further study.

' R

- RS

Fig. 1. Taraxacum officinale F.G. wigg and its
pulverized leaf powder for extract preparation.

Fig. 2. Urtica ardens Link and its pulverized leaf
powder for extract preparation.
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Qualitative  screening of phytochemicals of
hydromethanolic extract of Taraxacum officinale
and Urtica ardens. Qualitative analysis of bioactive
compounds in plant extracts was done for presence of
tannins, saponins, phenols, alkaloids, flavonoids,
glycosides etc.

Alkaloids detection in hydromethanolic plant
extracts of leaves of both the plants. Mayer’s test-
Mayer's reagent is an alkaloid precipitating solution,
which isutilised to detect alkaloids in organic
products.  Mayer's reagent was freshly made by
dissolving 1.36 g of HgCl, (mercuric chloride) and 5.00
g potassium iodide (KI) in 100 ml of water. 1 mL of
each plant extract was treated with a few drops of
Mayer's reagent. The presence of alkaloids had been
demonstrated by the development of a yellowish or
white precipitate.

Dragendorff ’s test. In this test, Dragendorff reagent
was employed. This is a potassium bismuth iodide
solution composed of basic bismuth nitrate, potassium
iodide and tartaric acid. When 1 mL of Dragendorff's
reagent was applied individually to a total of 2 mL of
each extract, an orange red pptappeared, suggesting
alkaloids presence.

Hager’s test. Hagers reagent is picric acid saturated
solution, which was prepared by adding 1g of picric
acid in 100 ml od distilled water. A few drops of
Hager's reagent were added to two millilitres of each
hydromethanolic extract. The actual presence of
alkaloids was shown by the development of a yellow
precipitate.

Test for the detection of carbohydrates presence in
hydromethanolic plant extracts of leaves of both the
plants

Molish test. Alcoholic a-naphthol solution was
added to 2 mL of each extracts for the molish test.
Following that, only few drops of concentrated
H,SO4 were put into the test tube's walls. A violet
coloured ring built at the junction, suggesting the
carbohydrates presence in the samples.

Benedict’s test. Benedict’s test- Few drops of
Benedict’s reagent were added in the hydromethanolic
extracts of T. officinale and U. ardens. Heat was
applied to the above mixtures for five minutes showing
dark red precipitate which indicated carbohydrate
contents in the specimens.

Test for the detection for
hydromethanolic plant extracts
Alkaline reagent test. NaOH (2-3 drops) was added to
two mililitres of hydromethanolic extract for flavonoids
detection. Initially, an intense yellow colour developed,
but after adding a dilute HCL (few drops), it gradually
turned colourless, which indicates that flavonoids are
present in the sample.

Shinod’s test or Magnesium hydrochloride
reduction test- To 1 mL of extract, ten drops of dilute
HCL and a piece of magnesium had been added and the
resultant rich pink to crimsoncolour indicated the
presence of flavonoids.
Terpenoids detection
extracts.

Salkowski test. Terpenoids were detected using the
Salkowski  technique. 5ml of each  extract
Bharti et al.,
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separately was combined with 2ml chloroform and 3
ml of concentrated sulphuric acid. A reddish brown
colouring of the interface was generated to indicate the
presence of terpenoids.

Test for detection of tannins in hydromethanolic
plant extracts

Ferric chloride (FeCls) test. In this test 0.5 g of each
hydromethanolic extract was completely dissolved in in
water and then the solution was filtered. Then
afterwards, 5% ferric chloride solution (few drops)
were added to the filtrate solution. Results indicated
precipitate formation which is greenish-black in colour
which confirmed tanninsin the samples.

Test for phenols detection in hydromethanolic plant
extracts. Hydromethanolic extract was mixed with
water and few drops of FeClswas added to it. The
presence of phenols in the extracts was indicated by a
dark green coloration.

RESUT AND DISCUSSION

Qualitative  analysis of  phytochemicals  of
hydromethanolic extract of leaves of Taraxacum
officinale and Urtica ardens. The hydromethanolic
extracts of Taraxacum officinale and Urtica ardens
were analysed qualitatively using standard qualitative
procedures. The qualitative analysis of
phytocompounds is based on the colour or precipitation
reactions and this depicts positive indicator to the
presence of certain specific bioactive components.
These colour or precipitation reactions can only
determine the existence or non-existence of specific
chemical groups, inspite of the quantity of those
compounds in extracts. All the qualitative tests were
performed according to the methods as described in
material and method section above. The qualitative
analysis of phytochemicals in plant extracts was done
for presence of tannins, saponins, phenols, alkaloids ,
flavonoids, glycosides etc.

Carotenoids, flavonoids, phenolic acids,
polysaccharides, sesquiterpene lactones, sterols, and
triterpenes are the most common phytochemicals
present in Taraxacum officinale (Amin Mir et al.,
2013; Singh et al., 2008). Taheri et al. (2022) screened
Urtica species globally for the presence of
photochemical constituents such as sterols, triterpenes,
coumarins, phenols, lignans, fatty acids etc.

The present study revealed that  various
phytoconstituents  were present in hydromethanoic
extracts of both the plants as mentioned in Table 1.
Detection for the presence of alkaloids in
hydromethanolic plant extracts of leaves of both the
plants. In both human medicine as well as in natural
defence mechanism of organism alkaloids play a vital
role and constitutes approximately twenty percents of
secondary metabolites or phytochemicals of plants
(Heinrich et al., 2021). Alkaloids are a kind of organic
chemical substances with a variety of pharmacological
actions. Natural chemicals derived from plants, such as
alkaloids, have emerged to mitigate neurodegenerative
diseaes and chronic inflammatory conditions (Aryal et
al., 2022). Alkaloids account for around twenty
percent of the reported secondary metabolites that are
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found in plants. It defend plants from pests and govern
their growth in plants. Alkaloids are particularly well-
known therapeutically as cardioprotective agents as
well as anti-inflammatory agents (Heinrich et al.,
2021). Numerous studies have reported that alkaloids
from traditional Chinese medicinal plants can decrease
the level of Acute Kidney Injury or AKI biomarkers
named as serum creatinine, KIM-1, BUN, and NGAL.

Furthermore, their renal protective benefits may be
associated with antioxidant actions, repair of damaged
mitochondrial, decrease of cell apoptosis, autophagy
recovery, and suppression of inflammatory response
reduction (Rui et al., 2022). Alkaloids also have
boosting effect on GSH, CAT, and SOD levels, which
helps substantially in reversingthe acute kidney
injury (Fang et al., 2021).

Table 1: Qualitative analysis of phytochemicals of plant extracts.

Qualitative test Taraxacum officinale F.G. Wigg Urtica ardens Link extract
extract

1. Tests for alkaloids
a. Mayer’s test + +
b. Dragendorff ’s test + +
c. Hager’s test + +
2. Tests for carbohydrates
a. Molish test + +
b. Benedict’s test + +
3. Tests for flavonoids
a. Alkaline reagent test + +
b. Shinod’s test + +
4. Test for terpenoids
a. Salkowski test + +
5. Test for tannins
a. Ferric Chloride test + +
6. Test for phenols + +

Mayer’s test. The positive test for alkaloids had been
demonstrated by the development of a yellowish or
white precipitate. Both the plant extracts had shown the
positive test for alkaloids detection.

Dragendorff ’s test. Both the extracts had shown
positive dragendorff’s test by showing the presence of
an orange red ppt, which indicates that alkaloid
compounds are present in the test samples.

Hager’s test. The actual presence of alkaloids was
shown by the development of a yellow precipitate and
both the hydromethanolic extract samples formed
yellow precipitate in the end of the test.

Carbohydrates detection in hydromethanolic plant
extracts of leaves of both the plants. Molish and
Benedict’s test were employed for detecting
carbohydrates in the test sample. In Molish test and
Benedict’s test, the development of violet coloured ring
at intersection and dark red precipitate suggests that
carbohydrates are present in the samples respectively.
Both the hydromethanolic extract test samples had
given the positive tests for the carbohydrates
Flavonoids detection in hydromethanolic plant
extracts. Plant flavonoids have demonstrated potential
uses in pharmaceutical as well as in medical aspects
such as antioxidant, antibacterial, cardioprotective,
immune system boosting, anticancer, and anti-
inflammatory activities (Tungmunnithum et al., 2018).

Flavonoids  significantly ~ reduce  cisplatin and
methotrexatgenerted kidney = damage,  suggesting
essential  chemotherapeutic  and  renoprotective

properties. Flavonoids have also been shown to have a
favourable preventive impact against AKI caused by
surgical procedures such as ischemic or reperfusion or
cardiopulmonary bypass surgery (Vargas et al., 2018).
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Both T.officinale and U.ardens extracts had suggested
the presence of alkaloids by showing the positive colour
response for both alkaline reagent test and Magnesium
hydrochloride reduction test. In Alkaline reagent test an
intense yellow colour developed, latterly by adding
few drops of HCI (dilute), it gradually turned
colourless, suggesting flavonoids presence in the test
samples. While in Shinod’s test or Magnesium
hydrochloride reduction test the resultant rich pink
to crimsoncolour indicated the presence of flavonoids.
Terpenoids presence in both hydromethanolic plant
extracts. Salkowski test was employed for testing
terpenoids presence in the sample, which can be
interpreted by the development of reddish brown colour
of the interface. Both the extracts had shown the
development of reddish brown colour suggesting the
presence of terpenoids in the samples.

Presence of tannins in hydromethanolic plant
extracts. Both the extracts had shown positive response
for Ferric chloride test by the development of a
greenish black precipitate, which confirmed the
presence of tannins.

Presence of phenols in hydromethanolic plant
extracts. Polyphenols had shown to protect against
mitochondrial damage in many experimental models of
renal disease. The phenolic compounds have numerous
therapeutic bioactivities such as antioxidant, anti-
inflammatory, anticarcinogenic as well
as antimutagenic etc (Huang et al., 2009). Polyphenols
influence mitochondrial oxidative state, cell death, and
several intercellular signalling cascades. It functions in
the prevention or treatment of renal disease, as well as
to investigate the molecular processes underlying their
medicinal properties (Ashkar et al., 2022).
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Positive results show the presence of phenols in the
extracts by the development by a dark green coloration.
Both the plant extract samples had shown the presence
of phenols in the samples.

CONCLUSIONS

Plants are a unique source of bioactive compounds with
biological activities and medicinal properties. The
choice of solvents plays an important role in the
extraction of bioactive chemicals. This study concluded
that various phytochemicals such as alkalois,
flavonoids, terpenoids, phenols, tannins are present in
both the plants, which constitutes various
pharmacological activities. Medicinal plant based
alternative medicine has pronounced therapeutic effects
against various ailments and has a potent potential to
reverse the resistance towards synthetic drugs. The use
of medicinal plants in empirical research and the
development of new drugs is noteworthy. Therefore,
Taraxacum officinale F.G. Wigg and Urtica ardens
Link can be used as a futuristic alternative therapy
against an array of ailments and can be used for
development of novel drugs.

FUTURE SCOPE

This study can be further explored to know about the
various pharmacological activities of phytocompounds
of Taraxacum officinale and Urtica ardens and can be
used to design novel therapeutics with these plant for
use in various clinical diseases.
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