
Phytochemical analysis of Sage plant
(Salvia officinalis L.) Leaves

1Vijay Wadhai and 2*Praveenkumar Patre

1Department of Microbiology, Sardar Patel Mahavidyalaya, Chandrapur, Gondwana
University, Gadchiroli, 442605 (India)

2*Department of Microbiology, Mohsinbhai Zaweri Mahavidyalaya,
Wadsa Gadchiroli - 442605 (India)

*Corresponding Author Email id-Praveen.patre7@gmail.com

Abstract

The present study investigates the phytochemical composition
of Salvia officinalis (sage), a medicinal plant widely known for its
therapeutic properties. The aim was to identify and quantify key bioactive
compounds that contribute to its pharmacological potential. Dried sage
leaves were subjected to methanolic extraction, and the resulting crude
extract was analysed using standard phytochemical screening methods.
The qualitative testing confirmed the presence of various bioactive
compounds, including phenols, flavonoids, saponins, alkaloids, tannins,
and terpenoids. These results validate the traditional application of sage
in herbal remedies and emphasize its promise as a natural source of
antioxidants and medicinal compounds. Additional research is suggested
to isolate specific constituents and assess their individual biological
activities.
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Salvia officinalis L., often referred
to as sage, is a perennial herb with evergreen
leaves, belonging to the mint family, Lamiaceae.
It originally comes from the Mediterranean
region and is well known for its use in cooking,
its pleasant smell, and its medicinal benefits.
Traditionally, sage has been employed in folk
medicine for its anti-inflammatory, antimicrobial,
antioxidant, and cognitive-enhancing effects.
These therapeutic potentials are largely
attributed to its diverse array of phytoche-
micals, including flavonoids, terpenoids,

alkaloids, tannins, and phenolic compounds.
Sage is commonly used to treat colds due to
its anti-inflammatory and antimicrobial
properties11,14.

Over the past few decades, extensive
research on sage has focused on its phenolic
compounds known for their strong antioxidant
activity. Numerous studies have confirmed that
sage contains a variety of powerful antioxi-
dants3,29. Because of its essential oils and
antioxidant constituents, sage has gained
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economic importance as a subject of scientific
interest. These natural antioxidants from sage
may serve as a viable alternative to those found
in rosemary, offering potential benefits in
preserving food and nutraceutical products by
enhancing their shelf life10,30.

Phytochemicals are bioactive non-
nutrient compounds that play vital roles in plant
defence and contribute to human health when
consumed. The identification and characte-
rization of such compounds in medicinal plants
are critical for understanding their pharmacological
activities and for developing plant-based
therapeutic agents. Given the growing interest
in natural products as alternatives to synthetic
drugs, the phytochemical profiling of medicinal
plants like Salvia officinalis has become
increasingly important.

This study aims to conduct a qualitative
phytochemical analysis of sage plant extract
to identify and assess the presence of key
secondary metabolites. The outcomes of this
work are likely to advance the comprehension
of bioactive potentials of Salvia officinalis,
thereby reinforcing its potential role in the
development of pharmaceutical and nutraceutical
products.

Harvesting and processing of Plant material:

Fresh Salvia officinalis leaves were
gathered from Green Heaven a herbal
manufacturing unit in Hingna, Nagpur. The
freshly picked leaves were meticulously
cleaned with distilled water to eliminate any
dirt or impurities. They were then left to air
dry in a shaded environment (25–30°C) for
about seven days. Once completely dried, the
leaves were finely ground using an electric
grinder. The obtained powder was kept in

sealed, airtight containers at ambient temperature
until it was required for subsequent analyses.

Extraction Procedure :

Approximately 5 grams of dried sage
powder was extracted using a Soxhlet
apparatus with 50 mL of 95% ethanol as the
solvent over a period of 6 hours. The resulting
extract was condensed at 40°C under vacuum
conditions employing a rotary evaporation
system. Following concentration, it was air-
dried to yield a semi-solid crude extract. The
crude extract was measured by weight and
preserved at refrigeration temperature (4°C)
until further phytochemical analysis.

Phytochemical screening :

Phytochemical screenings were
performed with extract of sage leaves and
primary screening for presence of different
secondary metabolites in the leaves extracts
were performed and the results were recorded
during the present investigation.

Test for Carbohydrates :

Carbohydrate screening involved
mixing 2 mL extract with 1 mL Benedict’s
reagent, followed by 2-minute heating to
observe color changes. A positive carbohydrate
result was demonstrated by the chromatic
change from green to red.

Test for Tannins :

To identify tannins, 1 mL of alcoholic
5% ferric chloride solution and 0.5 mL sulfuric
acid were mixed with 1 mL plant extract. The
development of a brownish-green hue confirmed
tannin content, consistent with established
phytochemical methods2.
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Test for Saponins :

Saponin identification was performed
by mixing 1 mL plant extract with 2 mL distilled
water, followed by 20-minute water bath
heating. Persistent foam formation confirmed
saponin content7.

Test for Flavonoids :

Flavonoids were identified by alkaline
treatment, where 1 mL extract mixed with 2
mL 10% NaOH solution produced a characteristic
yellow color change.

Test for Alkaloids :

Alkaloid identification was carried out
by combining 0.5 mL of the plant extract with
1 mL of 1% hydrochloric acid and 1 mL of
Wagner’s reagent. The presence of alkaloids
was confirmed by the formation of a reddish-
brown precipitate9.

Test for Cardiac Glycosides :

    The cardiac glycoside assay was performed
by combining 1 mL extract with 2 mL glacial
acetic acid containing FeCl3 (5%, few drops).
Concentrated H2SO4 (1 mL) was carefully
layered to create an interface, with a brown
interfacial ring confirming glycoside presence23.

Test for Terpenoids :
The terpenoid screening involved

sequential addition of chloroform (1 mL) and
concentrated H2SO4  (2 mL) to plant extract
(1 mL). After brief heating (2 min), formation
of a gray hue confirmed terpenoid content27.

Test for Gum and Mucilage :

For gum and mucilage identification,
1 g of dried plant sample was mixed with
aqueous-alcoholic solution (1 mL water + 0.2
mL ethanol). The emergence of a sticky or
gelatinous consistency was considered indicative
of gum and mucilage content in the sample.

Fig-1. Phytochemical screening of methanolic extract of Salvia officinalis (sage) plant
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The preliminary phytochemical
analysis of Salvia officinalis (commonly
known as sage) revealed the presence of
several bioactive compounds, as shown in
Table-1. A strong presence (++) of carbohydrates,
tannins, flavonoids,  alkaloids, cardiac
glycosides, and terpenoids was observed in the
methanolic extract of sage, indicating a rich
phytochemical profile. However, saponins and
proteins were not detected (–) in the sample.

Table-1. Phytochemical constituents of one
medicinal plant studied

Sr. Phytochemical Observation
No. Test (+/-)
1  Carbohydrate ++
2 Tannins ++
3 Saponins -
4 Flavonoids ++
5  Alkaloids ++
6  Protein -
7  Cardiac Glycosides ++
8  Terpenoids ++

Note: (++) indicates strong presence; (–)
indicates absence.

Qualitative evaluation of Phytochemical
constituents :

The ethanol-extracted crude material
underwent initial phytochemical analysis using
established qualitative methods to detect
principal bioactive constituents28.

The following standard tests were
employed for the identification of specific
phytochemical groups:

Alkaloid screening : Mayer’s  and

Wagner’s reagents produced distinctive
precipitates, confirming alkaloid content in the
extract.
• Flavonoids were detected using the Shinoda
test, in which the appearance of a color change
served as an indicator of their presence.
• Tannins were detected through a colorimetric
assay using ferric chloride, where a distinct
shift to dark green or blue-black confirmed their
presence.
• Saponins were confirmed through the frothing
test, where the generation of a persistent, stable
foam signified a positive result.
• The Salkowski reaction confirmed terpenoid
content, with a distinct reddish-brown interfacial
layer developing upon testing.
• Phenolic compounds were determined by the
appearance of a distinct color change upon
interaction with ferric chloride solution.
• Cardiac glycosides were identified using the
Keller-Killiani test, in which the formation of
a brown ring at the junction of two liquid layers
confirmed a positive outcome.

These qualitative tests provide initial
insight into the extract’s secondary metabolites,
forming a basis for future exploration of its
bioactive potential.

Each test involved preparing solutions
of the extract in appropriate solvents and
observing characteristic color changes or
precipitate formation indicative of specific
compound classes.

The plant extracts were tested and
found to contain several natural compounds,
some of which are known to support health
and have medicinal properties24. The screening
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identified multiple pharmacologically active
compounds such as alkaloids, terpenoids,
saponins, tannins, glycosides, flavonoids, and
phenolics, each contributing to potential
therapeutic effects. Among these, phenolic
compounds are abundantly found in plants and
are recognized as key natural metabolites
contributing to a wide range of biological
activities22. They are recognized for exhibiting
a broad spectrum of positive biological activities,
including protection against cell death, aging,
and cancer. In addition, they possess anti-
inflammatory and cardioprotective effects,
support vascular health, and contribute to the
inhibition of angiogenesis and abnormal cell
proliferation6. Numerous investigations have
shown that medicinal plants rich in phenolic
compounds exhibit significant antioxidant
activity. These compounds play a crucial role
in protecting biological systems against
oxidative stress induced by free radicals4,12.
Natural antioxidants are primarily derived from
plants and are mainly present as phenolic
compounds like flavonoids, phenolic acids, and
tocopherols1. Tannins are known to bind with
proline-rich proteins, which can disrupt protein
synthesis. Flavonoids are a class of phenolic
compounds that contain hydroxyl groups and
are synthesized by plants as part of their
defense mechanism against microbial infections.
These compounds have exhibited antimicrobial
effects against various microorganisms in in
vitro studies. Their antimicrobial effect is
believed to stem from their interaction with
extracellular proteins, leading to the disruption
of bacterial cell wall structure13. Additionally,
they function as strong antioxidants and have
shown notable potential in anticancer
applications5,17,21.

Saponins were also detected in the
plant extracts, and these compounds are well
recognized for their anti-inflammatory
properties8. Saponins can cause red blood cells
to clump together and form precipitates. They
are characterized by their ability to produce
foam when mixed with water, exhibit hemolytic
activity, bind to cholesterol, and have a naturally
bitter taste25. Steroids found in plants are
known to possess antibacterial activity and are
considered important due to their structural
similarity to hormones such as sex hormones18,20.
Alkaloids, long recognized for their medicinal
value, are often noted for their cytotoxic
effects15. Research has shown that alkaloids
may also provide pain relief, reduce muscle
spasms, and fight bacterial infections19,26.
Additionally, glycosides have been widely
reported to help in lowering blood pressure16.
The findings indicate that the detected
phytochemicals likely play a key role in the
biological activities observed, highlighting the
plant’s value as a source of therapeutically
promising compounds.

The findings highlight medicinally
significant phytochemicals in the analyzed plant
specimens. Previous research has consistently
shown that these phytochemicals possess
bioactive properties, contributing to both
therapeutic and physiological effects. These
natural compounds contribute to the treatment
of different health problems and support the
traditional use of these plants in folk medicine.
Given their potential, these plant extracts can
be considered promising candidates for the
development of new, effective drugs. It is
strongly recommended to preserve and
promote traditional healing practices involving
these plants. Furthermore, comprehensive
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studies are needed to separate, refine, and
characterize the individual bioactive constituents
responsible for the observed therapeutic
effects. Further research is also needed to
understand how these extracts work at the
molecular level, which could lead to the
discovery of novel treatment strategies.
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