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ABSTRACT

The chemicals obtained from plants are called phytochemicals. These phytochemicals are solely
responsible for biological activities shown by a particular plant. Qualitative phytochemical analysis
gives a preliminary idea about the biologically active compounds present in the plants. This screening
leads to the detection of the bioactive entities present in plants which helps to find the lead
compounds for development of new drugs. Present study deals the preliminary qualitative
phytochemicals analysis of Eranthemum pulchellum leaves extract.
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INTRODUCTION

The chemicals derived from plants are known as phytochemicals [1]. The prefix ‘phyto’ term
originated from Greek, meaning ‘plant’. They are produced via primary or secondary metabolism [2,
3]. Classification of phytochemicals based on their chemical structure has been shown in figure 1.
They are usually bioactive compounds which play a key role in plant growth and development,
regulating pollination and fertilization. They also provide defense against disease causing agents,
hervivores, predators, and contenders [2]. Therefore, they have advantageous properties for producing

528


http://www.joac.info
mailto:jaibhu.patel@gmail.com

Shyam Raj Yadav et al Journal of Applicable Chemistry, 2024, 13(4):528-537

plants. However, intrinsic biological properties of phytochemicals may cause both adverse as well as
beneficial effects on other organism. They have been used in traditional medicine without much of
the knowledge of their mode of action. For example, salicin is a kind of phytochemical that reduces
inflammation and pain. It was initially extracted from the bark of willow tree. Later, it was
synthesized in labs and leads to become a very common precursor for over-the-counter drug, aspirin
[4]. The roots of Jatropha curcus are used in India for the treatment of dysentery and diarrhea [5].
The ancient humans made poisonous arrows from the plant Atropa belladonna because this plant
contains poisonous chemical, tropane alkaloids, but they did not have any structural knowledge [6].

Phytochemicals with well explored roles in the body are known as essential nutrients which are
required for normal physiological functions in humans [7]. Hsin-Chia Hung et al. studies suggest that
increased fruit and vegetable consumptions are associated with a reduced risk of major chronic
disease and especially in cardiovascular disease, but evidences are not enough in support of
phytochemicals roles [8].

The epidemiological studies suggest that consumption of cruciferous vegetables is associated with
a reduced risk of casualty of cancer at various sites, including the lung, rectum, breast, prostrate, and
so on [9]. This cancer fighting activity is due to isothiocyanates bioactive compound present in
cruciferous vegetables, and sulforaphane especially present in broccoli [9]. Flavonoids are naturally
occurring phytochemicals that have polyphenolic structural nature. They are found in several fruits,
vegetables, and beverages such as tea, apples, berries, onions, grape fruits, coffee, wine, soy, and
chocolate. Several epidemiological studies suggest that flavonoids consumption lead to a lower risk of
cardiovascular disease [10, 11]. Anthocyanin-rich strawberry fruit extracts were studied on B16-F10
murine melanoma cells [12]. It was found that they have great potential in reduction of cell
proliferation, together with both the decreasing of the intracellular levels of polyamine, and the
elevation of tissue transglutaminase activity [13]. Carotenoids such as lycopene and beta-carotenes
help in neutralization of free radicals which are responsible to cell damage [14]. Unfortunately, a
more research based studies are needed due to the lack scientific evidences about the roles of
phytochemical compounds on humans. Therefore, phytochemical supplements are not recommended
by health authorities or regulatory agencies. Currently, instead of lack of scientific evidences, eating a
diet high in fruits and vegetables are recommended by many health authorities such as the American
Cancer Society and the American Heart Association, so that an individual consumes an enough
amount of phytochemical compound for long-term health benefits [15, 16]. Several phytochemicals
have been further isolated and tested for various biological activities, among some are depicted in
table 1.

In this present study, Eranthemum pulchellum was chosen as test plant. Further, Preliminary
qualitative phytochemicals analysis was performed by using leaves extract of this plant.

Table 1. Phytochemicals and their biological activities

S. No. Phytochemicals Source plants Applications References

Nimbolide

Azadirachtaindica Anticancer activity against breast

cancer and osteosarcoma [17. 18]
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Figure 1. Classification of phytochemicals based on their chemical structure [12].

MATERIALS AND M

ETHODS

This section illustrates the preparation of plant leaves extract and methods used for preliminary

qualitative phytochemicals screening.

Preparation of plant leaves extract: The fresh 2 g of leaves of the Eranthemum pulchellum were
washed thrice with double distilled water and chopped into small pieces. These chopped leaves were
added in 25 mL of water and heated at 50°C for 30 min. Extract was cooled to room temperature and
filtered using Whatman (grade -1) filter paper. Further, this filtered aqueous leaves extract was diluted
to 50 mL and used for the preliminary qualitative phytochemicals analysis.
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Preliminary phytochemicals screening: Preliminary qualitative screening for phytochemicals of test
plant species was carried out with the following methods.

Test for alkaloids: 2 mL of the leaves extract was added to 2 mL of dilute hydrochloric acid. To this,
1 mL of Dragendroff’s reagent was added. An orange precipitate was observed that indicated the
presence of alkaloids [28].

Test for flavonoids: A few drops of dilute sodium hydroxide were added to 2 mL of the leaves
extract. Appearance of intense yellow color was observed, which became colorless on addition of a
few drops of dilute hydrochloric acid indicated the presence of flavonoids [29].

Test for reducing sugar: 2 mL of the aqueous solution of the extract was added to 1 mL of each
Fehling’s A and Fehling’s B solutions and heated for 2-5 min on water bath. The formation of brick
red precipitate indicates the presence of reducing sugars [30].

Test for tannins: 2 mL of the aqueous solution of the extract were added to a few drops of 10 %
ferric chloride solution. The appearance of green-blackish colour indicated the presence of tannins
[31].

Test for saponins: 2 mL of aqueous extract was added to 6 mL of distilled water. The mixture was
shaken vigorously. The persistence of foam was appeared that indicated the presence of saponins [1].

Test for phlobatannins: 2 mL of the aqueous solution of the extract was added into 2 mL dilute
hydrochloride acid in a test tube. An appearance of red precipitate indicated the presence of
phlobatannins [31].

Test for phenols: A few drops of 10 % ferric chloride solution were added to 2 mL of aqueous leaves
extract. An appearance of blue or green color indicated presence of phenols [32].

Test for glycosides

Liebermann’s test: 2.0 mL of acetic acid and 2 mL of chloroform with 4 mL of aqueous plant extract
were heated on water bath. The mixture was allowed to cool at room temperature and added
concentrated H,SO, carefully. Appearance of no green color indicated the absence of aglycone,
steroidal part of glycosides [33].

Keller-Kiliani test: 4.0 mL of glacial acetic acid with 1 drop of 2.0% FeCl; was mixed with the 5 mL
aqueous plant extract and 1 mL of concentrated H,SO,4. No brown ring between the layers indicated
the absence of cardiac steroidal glycosides [33].

Salkowski’s test: 2 mL of concentrated H,SO, was added to the 5 mL of aqueous plant extract. No
appearance of a reddish brown color indicated the abesence of steroidal aglycone part of the glycoside
[33].

Test for proteins
Ninhydrin test: Few drops of ninhydrin reagent were poured into 2 mL of the aqueous plant extract
in a test tube. Formation of deep blue colour indicated the presence of proteins [30].

Test for aromatic amino acids

Millon’s test: A few drops of Millon’s reagent were added to 2 mL of the agueous plant extract in a
test tube. Formation of white precipitate which on heating turned to brick red color indicated the
presence of aromatic amino acids [34].
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Test for carbohydrates

Molisch’s test: a few drops of a-naphthol were added to 2 mL of the aqueous leaves extract in a test
tube and shaken vigorously. To this mixture 1 mL of concentrated H,SO, was then added slowly
along the side of test tube and allowed to stand. The appearance of violet ring between layers
indicated the presence of carbohydrates [35].

Test for steroids: 2 mL of the aqueous plant extract was poured into 5 mL of chloroform in a test
tube. To this mixture 5 mL of concentrated H,SO, was added via sides of the test tube. No color
change observed indicated the absence of steroids [1].

Test for Terpenoids: 2 mL of chloroform and 2 mL of concentrated H,SO, were added to 5 mL of
the aqueous plant extract to form a layer in a test tube. No colour change was observed in reaction
mixture indicated absence of the terpenoids [36].

RESULTS AND DISCUSSION

In the present study, preliminary qualitative phytochemical analysis has been performed by using
different methods and agqueous leaves extract of Eranthemum pulchellum plant indicated the presence
of phytochemical entities namely alkaloids, flavonoids, reducing sugar, tannins, saponins,
phlobatannins, phenols, proteins, aromatic amino acids, carbohydrates, and absence of glycosides,
steroids, and terpenoids. Obtained results are summarized in table 2 and figure 2.

The preliminary phytochemical screening tests may be advantageous in the initial identification of
the biologically active compounds present in the test plant and this eventually may help to sketch the
reaction mechanism for the synthesis of metal nanoparticles [37, 38]. This screening is also helpful in
the detection of the bioactive entities present in medicinal plants and eventually may lead to
development of new drugs [39]. Furthermore, this screening is also used to detect the bioactive
entities that are poisonous to human’s health [40].
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Figure. 2 Test for phytochemicals (a) Alkaloids (b) Tannins and phenols (c) Flavonoids (d) Phlobatannins () Aromatic
amino acid (f) Carbohydrates (g) Saponins (h) Proteins.

Table 2. Phytochemical analysis of aqueous leaves extract
of Eranthemu pulchellum.

S.No. | Phytochemical test | Result
1 Alkaloids +
2 Flavonoids +
3 Carbohydrates +
4 Tannins +
5 Saponins +
6 Phlobatannins +
7 Phenols +
8 Glycosides
9 Proteins +
10 Aromatic amino acids +
11 Terpenoids
12 Steroids -
13 Reducing sugar +

+ present; - absent

APPLICATION

Phytochemical screening is the systematic process of analyzing crucial phytochemical entities present
in plants and thus this work helps in identifying different classes of phytochemicals entities present in
various parts of a plant responsible for providing a base to drug discovery. Moreover, the present
study gives an important basis for further investigation into the separation and characterization of
active phytochemical entities from the particular plants for the development of drugs. Thus the
outcome of the research might be helpful in developing efficient drugs against numerous diseases.
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CONCLUSION

The phytochemical screening analysis results indicated that the leaves extracts of Eranthemum
pulchellum were composed of several potential bioactive entities that may be helpful in development
of new drugs for the world. However, further a more research based investigations are needed to
know the novel activities of phytochemicals present in the test plant.
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