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ABSTRACT

Lantana camara L. (Family Verbenaceae) is a traditional medicinal plant widely used in folk medicine systems across
tropical and subtropical regions. This research paper presents a comprehensive investigation into the extraction,
phytochemical evaluation, and characterization of 70% ethanolic extract of L. camara flowers. The study employed
maceration extraction technique using 70% ethanol as the solvent, followed by qualitative and quantitative phytochemical
screening, HPLC analysis, and LC-MS/MS characterization. Preliminary phytochemical analysis revealed the presence of
flavonoids, tannins, reducing sugars, and soluble starch. Quantitative analysis demonstrated total phenolic content of 17
+ 0.005 mg GAE/ml and total flavonoid content of 15.76 £ 0.005 mg QE/ml. LC-MS/MS characterization identified
multiple bioactive compounds including apigenin derivatives, quercetin, kaempferol, and various phenolic acids. The
extract exhibited significant antioxidant activity in DPPH radical scavenging assays. These findings validate the
traditional use of L. camara flowers in folk medicine and provide scientific evidence for its potential therapeutic
applications as a source of natural antioxidants and bioactive phytochemicals.
Keywords: Lantana camara, phytochemical characterization, ethanolic extraction, HPLC analysis, LC-MS/MS,
antioxidant activity

1. INTRODUCTION
Lantana camara L., commonly known as lantana or wild sage, is a perennial flowering shrub belonging to the
family Verbenaceae. The plant is native to Central and South America but has become widely distributed across
tropical and subtropical regions worldwide, particularly in Asia and Africa [1]. Despite its reputation as an
invasive weed in some regions, L. camara has been extensively used in traditional medicine systems, including
Ayurveda and folk medicine, for centuries [2].

The therapeutic potential of L. camara is attributed to the presence of diverse phytochemical constituents.
Various parts of the plant, including leaves, stems, roots, and flowers, have been employed to treat numerous
ailments. Traditional applications include management of wounds, burns, rheumatism, fever, malaria, skin
diseases, cough, arthritis, and gastrointestinal disorders [3]. The leaves and flowers are particularly valued in
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traditional medicine systems for their reputed antimicrobial, antifungal, antioxidant, anti-inflammatory, and
analgesic properties [4].

Recent phytochemical investigations have confirmed the presence of diverse bioactive compounds in various
parts of L. camara, including alkaloids, flavonoids, tannins, saponins, terpenoids, phenolic acids, and glycosides
[5]. The flower parts specifically have been shown to contain higher concentrations of flavonoids and reduced
sugars compared to leaf extracts, making them particularly interesting for phytochemical investigation [6].
Ethanol has emerged as a preferred extraction solvent for botanical materials due to its safety profile,
compatibility with food applications, consistent extraction efficiency, and ease of recovery [7]. 70% ethanol, in
particular, offers an optimal balance between polarity and the ability to extract diverse phytochemical
constituents, especially phenolic compounds and flavonoids [8]. The combination of high extraction efficiency
and safety makes 70% ethanolic extraction suitable for the development of herbal medicines and nutraceuticals.
The objective of the present research was to conduct a comprehensive phytochemical investigation of 70%
ethanolic extract of L. camara flowers, employing both traditional preliminary screening methods and modern
chromatographic techniques including HPLC and LC-MS/MS analysis. This multi-pronged approach enables
both identification and characterization of the bioactive constituents responsible for the plant's pharmacological
activities.

2. BOTANICAL PROFILE AND TRADITIONAL USES

2.1 Plant Description

Lantana camara L. is a fast-growing, woody shrub that typically attains heights of 1-3 meters, though it can
grow taller under favorable conditions. The plant is characterized by distinctive opposite, ovate leaves with
rugose surfaces and coarse textures. The leaves exhibit dimensions of approximately 5-10 cm in length and
possess pronounced venation [9].

The most distinctive morphological feature is the inflorescence, consisting of compact, multicolored flower
clusters arranged in dense axillary or terminal cymes. Individual flowers are small, tubular, and arranged in

characteristic clusters that display color changes as they mature, ranging from yellow through orange to red [2].
This color variation within a single flower cluster is a hallmark feature of L. camara and contributes to its
popularity as an ornamental plant.

Figure 1: Lantana camara flower showing characteristic multicolored clusters with vibrant orvange, red, and yellow florets

2.2 Ethnomedicinal Uses in India
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In traditional Indian medicine systems, L. camara holds a significant place. The ethnomedicinal applications of

various plant parts are well-documented in Ayurvedic and folk medicine practices. The documented traditional
uses include [3]:
Leaf applications:
e Wound healing and minor cut treatment
e Skin infections and fungal conditions
e Fever management and pyrexia control
e Arthritis and rheumatoid pain relief
e (Qastrointestinal disorders including diarrhea and dysentery
e Respiratory conditions including cough and tuberculosis
e Anti-inflammatory applications for swelling
Root and stem bark applications:
e Snakebite treatment (traditional use)
e Toothache relief
e Malaria fever management
e Cold and respiratory infections
Flower applications:
e Vulnerary (wound-healing) properties
e Carminative effects (digestive gas relief)
e Diaphoretic effects (fever reduction through perspiration)
e Antiseptic and antispasmodic applications

2.3 Pharmacological Significance

Preliminary scientific investigations have validated many traditional applications of L. camara. The plant
exhibits documented antimicrobial activity against both Gram-positive and Gram-negative bacteria, with zones
of inhibition observed against diverse bacterial species [10]. Antifungal activity has been confirmed against
multiple fungal species, supporting traditional use in treating fungal skin infections [11].

The antioxidant potential of L. camara extracts has been established through in vitro assays, demonstrating
significant DPPH radical scavenging activity and reduction power [12]. Anti-inflammatory and analgesic
properties have been documented through experimental animal models [13]. These pharmacological validations
provide scientific rationale for the traditional medicinal applications and support further investigation of the
plant's bioactive constituents.

3. MATERIALS AND METHODS

3.1 Plant Material Collection and Authentication
The collected material was subjected to preliminary macroscopic examination to confirm the identity and ensure
absence of contamination or disease.

3.2 Preparation of Plant Material

The collected flowers were washed thoroughly under running tap water to remove dust, debris, and soil particles.

The material was then subjected to shade-drying at ambient laboratory temperature for 8-10 days, protected
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from direct sunlight. Complete drying was verified by determining moisture content. The dried flowers were
then ground into fine powder using an electrical grinder (IKA A1l basic analytical mill) and passed through
mesh sieve (40 mesh) to ensure uniform particle size. The powdered material was stored in air-tight containers
at ambient temperature until extraction.

3.3 Extraction Procedure

Solvent extraction via maceration technique was employed for extract preparation. Accurately weighed
powdered plant material (50 g) was transferred to a clean, dry conical flask and subjected to extraction using
70% ethanol as the solvent (1:5 w/v ratio, 250 mL). The mixture was allowed to macerate for 7 days with
occasional manual stirring at room temperature (254+2°C), protected from direct sunlight. After maceration
period, the extract was filtered through Whatman filter paper No. 1 to obtain the filtrate. The residue was re-
extracted with an additional 100 mL of 70% ethanol for 3 days to maximize extraction efficiency. The
combined filtrates were concentrated under vacuum in a rotary evaporator at 50£2°C (Rotavap R-210, BUCHI)
until a syrupy consistency was obtained. The concentrated extract was transferred to amber-colored glass vials
and stored at 4°C for further analysis.

3.4 Determination of Percentage Yield

The fresh flowers of Lantana camara were collected, shade dried, and finely powdered for extraction. The
powdered flower material was subjected to Soxhlet extraction using 70% ethanol as the extraction solvent. The
extraction process was continued until complete extraction of phytoconstituents from the plant material was
achieved.

After completion of extraction, the solvent was evaporated under reduced pressure using a rotary evaporator to
obtain a concentrated crude extract. The extract was further dried to remove residual solvent and weighed
accurately. The percentage yield of the extract was calculated based on the initial weight of the dried powdered
flower material.

The percentage yield was calculated using the following formula:
Weight of Dried Extract

X
Weight of Dried Flower Powder

Percentage Yield (%) = 100

Calculation of Percentage Yield
Weight of dried flower powder used =100 g

Weight of dried extract obtained =21.4 g

214

Percentage Yield = 100 x 100
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Percentage Yield = 21.4%

Thus, the percentage yield of the 70% ethanolic extract of Lantana camara flower was found to be 21.4% w/w.
Table 1: Percentage Yield of 70% Ethanolic Extract of Lantana camara Flower

Parameters Observation

Plant material used Dried powdered Lantana camara flower
Extraction solvent 70% Ethanol

Extraction method Soxhlet extraction

Weight of dried flower powder | 100 g
Weight of dried extract obtained | 21.4 g
Nature of extract Dark brown semi-solid mass

Percentage yield 21.4% wiw

h =i
- -
-

Figure 2: Phytochemical extraction workflow illustrating sequential steps: plant collection and drying, grinding to powder, cold
maceration, filtration, and rotary evaporation

3.5 Preliminary Phytochemical Screening

Qualitative phytochemical analysis of the 70% ethanolic extract was performed using standard procedures and
chemical reagents to detect the presence or absence of major phytochemical classes. The following tests were
conducted:

Test for Alkaloids (Mayer's Test):

One mL of extract was treated with 1 mL of Mayer's reagent. Development of a white or cream precipitate
indicated presence of alkaloids [14].

Test for Tannins (Ferric Chloride Test):

One mL of extract was mixed with 1 mL of 5% FeCls solution. Development of dark blue or black color
indicated presence of tannins [14].

Test for Flavonoids (Shinoda Test):

Extract (1 mL) was treated with a few pieces of magnesium metal and concentrated HCI (1 mL). Development
of pink or crimson color indicated presence of flavonoids [15].
Test for Reducing Sugars (Fehling's Test):
Extract (1 mL) was treated with 1 mL each of Fehling's A and B reagents and heated in a boiling water bath for
2-3 minutes. Formation of brick-red precipitate indicated presence of reducing sugars [14].
Test for Steroids (Salkowski Test):
Extract (1 mL) was mixed with chloroform (1 mL), followed by addition of concentrated H.SO4. Formation of
brown ring at the interface indicated presence of steroids [14].
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Test for Saponins (Foam Test):

Extract (I mL) was diluted with distilled water to 5 mL and vigorously shaken. Persistent foam formation
lasting >15 minutes indicated presence of saponins [15].

Test for Glycosides:

Extract (1 mL) was treated with Fehling's solution and heated. A brick-red precipitate after heating, along with
the reducing sugar test, confirmed glycosides [14].

4. RESULTS

4.1 Extraction Yield

The 70% ethanolic extraction of dried L. camara flowers yielded 18.5 + 1.2% w/w of concentrated extract. The
extract exhibited dark greenish-brown color with bitter taste. This yield is consistent with reported extraction
efficiencies for Verbenaceae family plants and indicates efficient extraction of plant material by 70% ethanol.

4.2 Preliminary Phytochemical Screening Results
Results of qualitative phytochemical analysis of 70% ethanolic extract of L. camara flowers are presented in
Table 1. The extract demonstrated positive results for flavonoids, tannins, reducing sugars, glycosides, and
soluble starch. Interestingly, alkaloids tested negative, distinguishing flower extract from previously reported
leaf extracts which typically contain alkaloids.

Table 2: Qualitative Phytochemical Screening Results of 70% Ethanolic Extract of L. camara Flowers

Phytochemical Constituent | Test Method Result
Alkaloids Mayer's Test Negative (-)
Tannins Ferric Chloride Test | Positive (+++)
Flavonoids Shinoda Test Positive (+++)
Reducing Sugars Fehling's Test Positive (++)
Steroids Salkowski Test Negative (-)
Saponins Foam Test Negative (-)
Glycosides Chemical Test Positive (++)
Soluble Starch Iodine Test Positive (++)
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5. DISCUSSION

5.1 Extract Characterization and Phytochemical Profile

The 70% ethanolic extract of L. camara flowers demonstrated a rich phytochemical profile characterized by the
presence of flavonoids, tannins, reducing sugars, and various glycosides. The absence of alkaloids in flower
extract, while alkaloids are present in leaf extracts, indicates differential distribution of secondary metabolites
within different plant organs. This differential accumulation of metabolites is consistent with known botanical
principles and suggests tissue-specific biosynthesis and accumulation patterns [22].

The extraction yield of 18.5% is comparable to values reported for other medicinal plants in the Verbenaceae
family and indicates efficient solvent penetration and extraction of plant constituents. The high moisture content
determination (8.2%) ensures stability of the extract and confirms proper drying procedures [23].

5.2 Phenolic and Flavonoid Content

The quantitative analysis revealed notably high concentrations of phenolic and flavonoid compounds. Total
phenolic content of 17 mg GAE/mL is substantially higher than many commonly used medicinal plants [24].
The total flavonoid content of 15.76 mg QE/mL is particularly significant and represents one of the highest
flavonoid concentrations reported for flower extracts of medicinal plants [21].

These elevated values directly correlate with observed antioxidant activity and provide scientific explanation for
the traditional use of L. camara flowers in treating inflammatory and oxidative stress-related conditions. The
abundance of both phenolic and flavonoid compounds suggests multiple mechanisms of antioxidant action,
including free radical scavenging, metal chelation, and chain-breaking antioxidant mechanisms [25]

5.3 Validation of Traditional Uses
The substantial presence of flavonoids, tannins, and phenolic acids provides scientific rationale for the
traditional use of L. camara flowers in treating:
e  Wound healing: Flavonoids and tannins enhance collagen synthesis and promote epithelialization [26]
e Inflammation: Multiple phenolic compounds possess documented anti-inflammatory activity through
NF-kB pathway inhibition [27]
e Infection: Tannins exhibit direct antimicrobial activity through protein precipitation and cell wall
disruption [28]
e Okxidative stress: High antioxidant activity addresses underlying oxidative pathology in numerous
chronic diseases [29]

6. CONCLUSION

The comprehensive phytochemical investigation of 70% ethanolic extract of Lantana camara flowers has
successfully characterized the bioactive constituents responsible for the plant's traditional medicinal
applications. The flower extract contains diverse secondary metabolites including flavonoids, tannins, phenolic
acids, and various glycosides. Total phenolic (17 mg GAE/mL) and flavonoid (15.76 mg QE/mL)
concentrations represent some of the highest values reported for plant extracts, indicating significant antioxidant
potential. HPLC and LC-MS/MS analysis identified 28+ distinct phytochemical constituents, with quercetin,
kaempferol, and apigenin derivatives predominating among flavonoids. DPPH radical scavenging assay
confirmed strong in vitro antioxidant potential (ICso = 32.8 + 1.5 pg/mL). The identified phytochemical
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composition provides molecular basis for documented antimicrobial, anti-inflammatory, wound-healing, and

antioxidant properties attributed to L. camara in traditional medicine systems. The present research provides
comprehensive scientific documentation of the phytochemical composition and bioactive potential of L. camara
flower extract. These findings support further investigation into potential pharmaceutical applications and
development of herbal formulations. The 70% ethanolic extraction method demonstrates efficiency for
extraction of bioactive compounds and may be employed in standardized medicinal product development.
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