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ABSTRACT :

The phytochemical screening of the therapeutic plants are significant and have commercial attention in together
research organizations and pharmaceutical companies for the improvement of the new drugs for management of
various diseases. With rich biodiversity of medicinal plants in and around of Akola district of Maharashtra; the
present investigation on four medicinal plants such as Cissus quadrangularis, Vitex negundo L, Tinospora
cordifolia and Ricinus communis, were carried out. Total of six phytochemicals such as Flavonoids, Alkaloids,
Saponins, Steroids, Phenolic compound and Carbohydrate were tested in two different plant extracts, showed
presence and absence of their activity. For the screening of phytochemicals, Ethanol (ET) and Methanol (ME)
extracts were used. During qualitative test, different standard methods were conducted in order to confirm the
activity of relevant chemical compounds. The phytochemical screening showed that carbohydrates was found in entire
plants in both the Ethanol and Methanol extracts. It was found that occurrence of phytochemicals were more in ethanol
than methanol extract. Furthermore it was substantiate that the negative trails of alkaloid detection were more specially
in Tinospora cordifolia and Ricinus communis plant sample. The present investigation supports the therapeutic
importance of this selected plant and demonstrates that plant may be used as nutraceuticals for disease prevention

and health promoting benefits.
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Introduction

The phytochemistry is associated with several species of secondary metabolites produced in plants by
biosynthesis and the natural combination of all these secondary metabolites gives the general advantageous
therapeutic outcomes of that specific plant (Kharchouf et al. 2017); Verpoorte et al. 2017). The World Health
Organization (WHO) states that the best source for a broad range of medications would be medicinal plants. In
developed country, conventional medicines with constituents derived from medicinal plants are used by about
80% of citizens. To find out further about these plants' characteristics, protection, and usefulness, however, more
investigation should be done (Arunkumar and Muthuselvam, 2009). Plants contain several dynamic compounds
such as alkaloids, steroids, tannins, glycosides, volatile oils, phenols and flavonoids which are found in their
definite parts such as leaves, flowers, barks, seeds, fruits, roots etc. Secondary metabolites play valuable role in
treatment of diseases (Tonthubthimthonget al. 2001). However the tannins, steroids, sugars, terpenoids,
alkaloids, and flavonoids are only a some of the chemical components found in therapeutic plants that have
defined physiological effects on humans (Edoga et al. 2005; Mojab et al. 2003). Since the beginning of time,
plant products have been employed in phytomedicines. The Barks, fruits, flowers, roots, leaves, and seeds can
the entire be used to formulate this. The capability to synthesize complex chemical substances will advantage
from information of the chemical components of plants (Parekh and Chanda, 2007; Parekh and Chanda, 2008a).
The medicinal plants usually referred to as plants in which one or more of its parts contains essential
phytochemicals that may be exploited for remedial reasons, or such that may be used as precursors in chemo-
pharmaceutical synthesis (Bentley and Trimen, 2007). The occurrence of these phytochemicals in plants have
been found to be very advantageous to human systems as most food consumed by human often enclose less
amount of these biomolecules. Moreover their utilization consequences in far less side effects when compare to
pharmaceutical synthetic drugs (Kennedy and Wightman, 2013).  However the distribution of these
phytochemical substances in different sections of the plant is different (Abdel-Mageed et al. 2019). Because of
their diversity, dynamic chemicals vary among plants, and they have a distinct physiological effect on humans
(Jithesh et al. 2006).

Photochemical analysis showed to comprise of metal ions, resveratrol, piceatannol, pallidol, parthenocissus, 31

methyl triacontanoic acid, taraxeryl acetate, taraxerol, phenol, tannin,

carotene, and vitamin. It also possesses novel flavonoids and indanes, phytosterols and keto- steroids which are
useful and effective antioxidants (Zenebe et al., 2017; Sharp et al., 2007).

In view of broad usefulness of therapeutic plants in diverse fields especially phytochemically, medicinally,
economically significance was one of the aims to undertake current phytochemical screening; Additionally very
less accounts on phyotochemical evaluation of present selected medicinal plant in general and Akola region in
particular, were published in literature. Therefore present study with selected four plant was conducted to screen

secondary metabolites primarily.
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Material and Methods

Study Region and Plant Materials

The plant sample were collected from the various regions of Akola district (Maharashtra) area. Akola is a district
in the Indian state of Maharashtra. The city of Akola is the district headquarters. The Akola district forms the
central part of Amravati Division, which was the former British Raj Berar province. The Area of the district is
5,428 kmz. It is bounded on the north and east by Amravati District, to the south by Washim District, and
to the westby Buldhana District. The Akola district includes seven talukas which are Akola, Akot, Telhara,
Balapur, Barshitakli, Murtijapur and Patur.

The morphological character observations and taxonomic classification were confirmed with the assistance of
different floras and expert persons. Morphology of various parts of plant were observed and mentioned in order
to precise identifications. The characters from the published literatures, numerous applications of plant parts and
chemical metabolites occurs in them were also documented. The details of taxonomic positions including family,
genus and common name of four medicinal plants selected in the present investigation were documented in table
1.

Preparation of Extracts

The leaves of chosen medicinal plant in current study such as Cissus quadrangularis, Vitex negundo L,
Tinospora cordifolia and Ricinus communis cut into smallest pieces, shade dried and powdered. The resultant
crush were subsequently subjected for successive extraction with ethanol and methanol with Soxhlet equipment.
The extracts were afterward concentrated in vacuum under condensed pressure using revolving flash evaporator,
dried up in desiccators and keeping in refrigerator at 4°C till further use (Tanweret. al., 2010). The extractive
values were deduced using following formula: Yield (%) = Dry weight of extract/Dry weight of plant
powderx100.

Phytochemical Screening

The detection of the chemical constituents in plant extracts, standard methods were carried out. To make certain
qualitative trial, the subsequent reagents and chemicals were used to ensure the existence of chemical
constituents in crude extracts of plant material such as Concentrated HCI for Flavonoids, Mayer’s reagent for
Alkaloid, Foam formation test for Saponins, Sulphuric acid for Steroids, Folin-Ciocalteu reagent for Phenolic
compound and Molish reagent with sulphuric acid for Carbohydrate (Ghani, 2003; Trease and Evans, 1978). In
every trial 10% (w/v) solution of extract was taken unless otherwise declared in particular test. The components
were identified by precise observing the characteristic color changes and other remarkable incidence.
Qualitative phytochemical analysis

Determination of Flavonoids: A little drops of strong hydrochloric acid was add on in 1 ml of relevant plant
mixture extracts. The rapid progress of a red color designated the presence of flavonoids.

Determination of Alkaloids: Mayer’s test: The mixture of the extract and dilute hydrochloric acid (each 0.2 ml)

were use in a test tube. Subsequently 0.1 ml of Mayer’s reagent was added. The Precipitate of yellow color was
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produced that designated the occurrence of alkaloids.

Determination of Saponins: The 1 ml solution of the extracts was diluted with distilled water to25 ml and
shaken in a graduated cylinder for 20 minutes. Subsequently development of foam confirmed the incidence of
saponins.

Determination of Steroids: Sulphuric acid trial: The identical quantity of solution of plant extracts and
Sulphuric acid was thoroughly mixed, immediate emergence of red color indicates the occurrence of steroid.
Determination of Phenolics: The total phenolic substance in dissimilar extracts of selected plants were
predictable using customaries procedure such as Folin-Ciocalteu reagent accordingly. The 20 ul of the plant
extracts (suspended in the particular solvents) were taken in a test tube and made up to the quantity of 1.0 ml
using distilled water. Subsequently 0.5 ml of recently prepared Folin-ciocalteu phenol reagent (1:1 with water)
and 2.5 ml of 20 % sodium carbonate combination were added successively in each tube. Afterward the solution
were mixedcomprehensively and left in the dark area for 40 min for color development.

Determination of gums and Carbohydrate: The 2 ml solution of the respective extracts was used in test tubes
and then Molish reagent and sulphuric acid were added with thoroughly combination . As red violet circle was
not observed at the connection of two fluids, therefore it was clear that carbohydrate were not present in the
extracts.

Table 1. Taxonomical classification of some selected medicinal plant

S. Name of medicinalCissus Vitex negundo L [Tinospora Ricinus

N. plant guadrangularis cordifolia communis

1 Kingdom Plantae Plantae Plantae Plantae

2 Sub-kingdom Tracheobionta Tracheobionta Traceophytes Tracheobionta
3 Division Magnoliophyta Magnoliophyta Magnoliophyta  [Magnoliophyta
4 Class Magnoliopsida Magnoliopsida Magnoliopsida  |[Magnoliopsida
S} Order Rhamnales Lamiales Ranunculales Malpighiales
6 Family \Vitaceae Lamiaceae Minispermaceae |[Euphorbiaceae
7 Genus Cissus Vitex Tinospora Ricinus

8 Species quadrangularis negundo cordifolia communis

9 English/ common name  [Ghanasvel, Hadjod Nirgundi Guduchi Castor bean

Results and Discussion

The phytochemical report provides the indication for promote study of crude drug. The Ethanol, and Methanol
solvents were used in order to extract the plant secondary metabolites that can be solubilized in these two
different solvents. The Soxhlet isolation procedure is competent technique to obtain entire metabolites since of
repetitive extract of the material with the solvent system. The crude extracts were subjected for chemical group
trials and identified severalcategory of significant chemical ingredients. The outcome of different group tests are
given in table 1. Total of six phytochemicals were tested in two different plant extracts showed presence and
absence of their activity. The phytochemical screening showed that carbohydrates was foundin entire plants in
both the Ethanol and Methanol extracts (Table 2). It found that occurrence of phytochemicals were more in
ethanol than methanol extract. It also substantiate that the negative trails of alkaloid detection were more

specially in Tinospora cordifolia and Ricinus communis plant sample (Table 2). It was found that incidence of
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confirmations of phytochemical in Vitex negundo and Tinospora cordifolia were more than Cissus
quadrangularis and Ricinus communis.Among the six phytochemical trial, very less positive test were detected

in alkaloids.

Table.2. Different Phytochemicals present in Ethanol and Methanol extracts of some medicinalplants

S. [Test Cissus Vitex negundo L. Tinospora Ricinus communis
N. quadrangularis cordifolia
Ethanol |Methanol [Ethanol [Methanol [Ethanol [Methanol [Ethanol |Methanol

1  [Flavonoids + + + - + + + n

2 |Alkaloids + + + + - - i i

3 |Saponins + + - + + + + B

4 Steroids - - + + + + + +

5  |Phenolic + - + + + + + +

compound
6 (Carbohydrates |+ + + + + + + "

The medicinal plants possess therapeutic properties due to the occurrence of different complex chemical
substance of several composition, which are found as secondary plant metabolite foundin one or more part of
the plant (Patil et al. 2009). The findings was also reported a wide diversity in secondary metabolite spread
among the 23 medicinal plants used in traditional medicine in Al Jouf. Furthermore, the ethnomedicinal
significance of such 23 plants can be attributed to their content of secondary metabolites (Alhaithloul, 2023).
There is constant and insistent need for innovation of new antimicrobial compounds with diverse chemical
constitutions and novel mechanisms of action since of alarming increase in the prevalence of new and re-
emerging communicable diseases (Parekh and Chanda, 2008b). The natural producesare recognized to play an
important role in both drug discovery and chemical biology. In fact, several of the existing drugs either mimic
naturally occurring molecules or have structures that are entirely or in part derived from natural motifs (Parekh
and Chanda, 2008b).

The phenolic composites are one of the major and most ubiquitous groups of plant metabolites (Singh et al.
2007). They possess biological properties such as antiapoptosis, antiaging, anticarcinogen, antiinflammation,
antiatherosclerosis, cardiovascular protection and improvement of endothelial function, as well as inhibition of
angiogenesis and cell proliferation activities (Han et al., 2007). However, alkaloids are essential in medicine and
several aspects of human life as diet constituents, supplements, and medications. The alkaloids are also
significant substances in organic production for the improvement of novel semi synthetic and synthetic
drugs with potentially superior biological activity than their parent compounds (Patel et al. 2012). However the
phenolic compounds are one of the major and most ubiquitous groups of plant metabolites (Singh et al, 2007).
They possess biological properties such as antiapoptosis, antiaging, anticarcinogen, antiinflammation,

antiatherosclerosis, cardiovascular protection and improvement of endothelial function, as well as inhibition of
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angiogenesis and cell proliferation activities (Han et al, 2007). Several reports have described the antioxidant
properties of medicinal plants which are rich in phenolic compounds (Brown and Rice-Evans, 1998; Krings and
Berger, 2001). Natural antioxidant mostly come from plants in the form of phenolic compounds such as

flavonoid, phenolic acids, tocopherols etc. (Ali et al, 2008).

Several investigations have expressed the antioxidant properties of medicinal plants which are rich in phenolic
compounds (Brown and Rice-Evans, 1998; Krings and Berger, 2001). The symptoms of COVID-19 such as
cough, cold, and tonsil are prevented by this medicinal plant with its anti-inflammatory properties (Rais et al.
2020). However Vitex negundo has been conventionally used in ayurvedic medicine to treat numerous disorders
such as catarrh, headache,neck gland sores, tubercular neck swellings, sinusitis, sexual debilities, nervous
debility, liver complaints, inflammation of uterus, fever, diarrhea etc (Ladda and Magdum, 2014). The polarity
of extraction solvent influence the composition of phytochemicals in the crude extract (Abdel- Aal et al., 2015;
Awotedu et al., 2020) and methanol is a good extraction solvent to isolate phytochemicals (Abdel-Aal et al.,
2015; Rajkumar and Bhavan, 2017; Ramarajan and Janakiraman, 2019). Moreover in same way report also
confirmed that majority of phytochemicals were extracted by the methanol (Munir et al, 2020). The present
investigation also documented slight similar outcomes in the confirmation of saponins, phenolic compound and

carbohydrates.

Conclusion

The preliminary phytochemical analysis of selected four medicinal plants had exposed thepresence of various
phytoconstituents such as alkaloids, flavanoids saponin, steroid, carbohydrate, and phenolic compounds. The
account may be useful in the separation and characterization of active phytoconstituents for bioactivity and have
immense significance as therapeutic agents (Amin et al., 2017). The pharmacological activity of every plant is
useful due to existence of chemical constituents. The conclusion of the study could be useful in setting several
diagnostic indices for the identification and preparation of a monograph of the plant. Additionally, future
investigations need to focus on identifying bioactive molecules present in medicinal plant extracts and its
molecular mechanisms underlying the cytotoxic, antioxidant and more functions.
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