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ABSTRACT:
Introduction: This review delves into the method development, validation, and identification of
phytoconstituents from Lagerstroemia speciosa, a plant known for its medicinal properties. The
study focuses on the extraction techniques, isolation methods, and analytical approaches utilized
to identify the bioactive compounds present in Lagerstroemia speciosa.

Objective: To provide a comprehensive summary of the extraction methods, analytical techniques,
and bioactivities of phytoconstituents found in Lagerstroemia speciosa. It aims to highlight both
conventional and advanced extraction techniques.

Method: The methodology of the review paper focuses on various extraction techniques used to
isolate phytoconstituents from plants and also demonstrates the effective use of Reverse Phase
High-Performance Liquid Chromatography (RP-HPLC), High-Performance Liquid
Chromatography (HPLC), and High-Performance Thin-Layer Chromatography (HPTLC) in
analyzing bioactive compounds in Lagerstroemia speciosa.

Result: The RP-HPLC method showed excellent precision and accuracy, with recovery rates
between 98.14% and 100.97%, and a correlation coefficient of 0.9990, indicating strong linearity.
Similarly, the HPLC method displayed a correlation coefficient of 0.9981. The HPTLC method
was validated for precision, showing satisfactory repeatability with %RSD values

Conclusion: The review presents a comprehensive list of identified phytoconstituents from
Lagerstroemia speciosa, detailing their chemical structures and potential bioactivities. The
findings underscore the importance of method validation in ensuring the credibility of results and
the significance of identifying phytoconstituents for potential pharmacological applications.
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1 Introduction: -

Phytochemical analysis plays an important function in
the exploration and utilization of plant-derived
compounds for various applications, particularly in the
domain of drug discovery and development. Plants are
rich reservoirs with varied structural types and
biologically active compounds, many of which have
been the basis for numerous medicinal agents (1).
Comprehensive Analysis of phytochemicals is necessary
for elucidating the chemical composition of plants,
identifying  their  bioactive  constituents, and
understanding the relationship between their structures
and biological activities.

The significance of phytochemical analysis extends
beyond drug discovery. It is also essential for
standardising and ensuring the quality of herbal items,
ensuring  batch-to-batch  consistency,  detecting
adulterants or contaminants, and establishing appropriate
dosages and formulations (2).  Furthermore,
phytochemical analysis contributes to the sustainable
utilization of medicinal plant resources by enabling the
identification of active compounds, which can lead to the
advancement of semi-synthetic or synthetic analogs,
reducing the need for extensive plant material extraction

3).

Phytochemical analysis is crucial for understanding the
pharmacological properties and mechanisms of action of
plant-derived compounds. By identifying and
characterizing the chemical constituents present in
plants, researchers can gain insights into their potential
therapeutic effects, toxicity, and interactions with other
compounds (4). This knowledge is invaluable when
creating new drugs, as well as in the optimization and
improvement of existing natural product-based therapies.

Moreover, phytochemical analysis plays an essential part
in the authentication and identification of medicinal
plants. Many plant species share similar morphological
characteristics, making it challenging to distinguish them
accurately. Phytochemical profiling can provide a
reliable means of identifying and differentiating plant
species, ensuring the correct use of medicinal plants, and
preventing adulteration or substitution (5).

In addition to its applications in pharmaceuticals,
phytochemical analysis is also relevant in various other
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industries, such as food, cosmetics, and agriculture. For
instance, it can help identify natural antioxidants,
preservatives, and colorants, as well as compounds with
potential applications in crop protection and pest
management (6).

Furthermore, phytochemical analysis contributes to the
preservation and environmentally friendly use of
biodiversity by providing valuable information on the
chemical diversity and potential financial worth of plant
species. This knowledge can guide efforts in preserving
and cultivating medicinal plants, ensuring their
availability for future generations (7).

Lagerstroemia speciosa, commonly known as Crape
Myrtle or Queen's Crape Myrtle, is a flowering tree
pertaining to the family Lythraceae. It is native to
Southeast Asian regions, including Indonesia,
Philippines, and Malaysia (8). This plant has been widely
utilized in traditional medicine systems of these regions
for treating various ailments.

In Indonesian traditional medicine, the bark and leaves
of L. speciosa been identified as astringents, diuretics,
and with the purpose of treating dysentery, diarrhea, and
diabetes (9). The plant's extracts have also been used to
alleviate inflammation, fever, and skin diseases.
Similarly, in Malaysian traditional medicine, the bark
and leaves of L. speciosa been identified as treatment for
dysentery, diarrhea and as a general tonic (10).

Despite its widespread traditional use, the composition of
phytochemicals and bioactive substances responsible for
the therapeutic effects of L. speciosa remain largely
unexplored. This highlights the need for comprehensive
phytochemical analysis and characterization to identify
and understand the plant's active constituents, which
could potentially lead to the creation of fresh therapeutic
agents or the validation of its traditional uses. Primary
objective this analysis is to offer a thorough summary of
the various methodologies employed for the extraction,
identification, and quantification of phytoconstituents
from Lagerstroemia speciosa. It aims to critically
evaluate and compare the different extraction techniques,
both conventional and advanced, utilized for obtaining
bioactive compounds from this plant material.

Furthermore, the review will examine the analytical
techniques, including chromatographic and
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spectroscopic methods,
characterization  and

employed for  the
quantification  of  these
phytochemicals. Particular emphasis will be placed on
the validation of the analytical methods, discussing
essential validation parameters such as specificity,
linearity, accuracy, precision, and detection limits, as
well as the regulatory guidelines and best practices for
method validation in phytochemical analysis. This
review will also highlight the reported Potential uses and
bioactivities of the identified phytoconstituents from L.
speciosa, including their antioxidant, antimicrobial,
anticancer, anti-inflammatory, and other
pharmacological activities. This information will be
crucial in understanding the therapeutic potential of this
plant and guiding future research and development
efforts. Additionally, this review will address the
challenges and prospects within the domain of
phytochemical analysis of L. speciosa. Aspects such as
standardization and quality control issues, bioavailability
and toxicity concerns, and opportunities for future
research will be discussed. This will provide valuable
insights and recommendations for researchers and
industry stakeholders working in this area. Overall, this
analysis seeks to serve as a comprehensive resource for
researchers, scientists, and professionals involved in the
study of Lagerstroemia speciosa and its phytochemical
constituents, facilitating the advancement of knowledge
and possible uses in a range of industries, such as
pharmaceuticals, cosmetics, and nutraceuticals

1 Lagerstroemia speciosa

Lagerstroemia speciosa, commonly known as Crape
Myrtle or Queen's Crape Myrtle, is a flowering tree
pertaining to the family Lythraceae. It is native to
Southeast Asian regions, including Malaysia, Indonesia,
the Philippines, and southern China (8,9).

1.1 Botanical Description:

L. speciosa is a medium-sized to substantial size tree,
growing up to 20-30 meters tall with a straight trunk and
a spreading, dense crown. The bark is smooth and
reddish-brown in color, peeling off in thin flakes. The
leaves are simple, opposite, oblong-ovate to elliptic in
shape, with entire margins and a pointed apex. The leaves
are glabrous (hairless) and glossy green in color,
measuring 10-25 cm long and 5-12 cm wide (11,12).
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The flowers are enormous, beautiful, and borne in
terminal panicles of up to 30 cm long. The petals are
crinkled and vary in colour from white to pink, purple, or
red, depending on their kind. The flowers are typically 5-
7 cm in diameter and have numerous long, extended
stamens. The plant produces a capsule as its fruit, ovoid
to globose in shape, with numerous tiny, winged seeds.
(11,12).

1.2 Traditional Uses:

The use of Lagerstroemia speciosa in traditional medical
systems has been widespread, particularly in Southeast
Asian countries, for treating various ailments due to its
perceived therapeutic properties.

In Indonesian cultural medicine, the bark and leaves of
L. speciosa have been used as astringents, diuretics, and
to cure dysentery, diarrhoea, and diabetes. The plant's
extracts have also been used to alleviate inflammation,
fever, skin diseases, and as a wound-healing agent
(8,9,13)

In Malaysian traditional medicine, the bark and leaves of
L. speciosa were used to treat dysentery and diarrhoea
and as a general tonic. Additionally, the plant is utilised
in traditional Chinese medicine to cure a number of
ailments, such as diabetes, heart disease, and diarrhoea.
(10, 11,14).

1.3 Phytochemical Composition:

Lagerstroemia speciosa is a rich source of various
bioactive phytochemical compounds, which contribute
to its traditional medicinal properties and
pharmacological activities. The major classes of
compounds identified in this plant are:

1.3.1 Phenolic compounds:

Flavonoids: Quercetin, kaempferol, myricetin, and their
glycosides have been isolated from different parts of the
plant, including the leaves, bark, and flowers (8,9,13).
Flavonoids are known for their antioxidant, anti-
inflammatory, and anticancer properties.

Tannins: Both condensed and hydrolyzable tannins, such
as gallic acid, ellagic acid, and their derivatives, have
been identified in L. speciosa extracts (9,13). Tannins
possess astringent, antimicrobial, and antioxidant
activities.
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Phenolic acids: The plant extracts contain a variety of
phenolic acids, including gallic acid, ellagic acid,
coumaric acid, and ferulic acid (8, 13). The plant's anti-
inflammatory and antioxidant qualities are enhanced by
phenolic acids.

1.3.2 Terpenoids:

Triterpenoids: corosolic acid, oleanolic acid, betulinic
acid, and their derivatives have been isolated from the
bark, leaves, and flowers of L. speciosa (8,13).
Numerous biological functions, such as
hepatoprotective, anti-inflammatory, and anti-cancer
properties, are displayed by these triterpenoids.

Steroids: Various steroidal compounds, such as p-
sitosterol, stigmasterol, and their glycosides, have been
identified in the plant's extracts (14, 13). Steroids are
known for their potential anti-inflammatory,
antimicrobial, and anticancer activities.

1.3.3 Alkaloids:

Indole alkaloids: Compounds such as isocorydine,
isocorydine-N-oxide, and their derivatives have been
isolated from L. speciosa (13, 14). Indole alkaloids are
known for their diverse pharmacological activities,
including antimicrobial, anticancer, and neuroprotective
effects.

Isoquinoline alkaloids: Plant extracts contain a number
of isoquinoline alkaloids, including norcycleanine and
norarmepavine (13, 14). These alkaloids possess
potential antimicrobial, anti-inflammatory, and cytotoxic
properties.

1.3.4 Other compounds:

Carbohydrates: In L. speciosa extracts, a variety of
mono-, oligo-, and polysaccharides have been found

(13).

Proteins: Several proteins and enzymes were discovered
in the plant extracts (9).

Essential oils: The plant's essential oils contain a mixture
of wvolatile compounds, such as monoterpenes,
sesquiterpenes, and their derivatives (13).

Fatty acids: Various fatty acids, including palmitic acid,
linoleic acid, and oleic acid, have been identified in the
plant's extracts (13).
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1.4 Pharmacology:

Numerous investigations have looked into the
pharmacological  properties of  extracts from
Lagerstroemia speciosa and their isolated compounds,
revealing potential therapeutic applications:

1.4.1 Antioxidant activity: Strong antioxidant and free
radical scavenging actions have been demonstrated by
extracts and compounds from L. speciosa, which may be
a factor in their therapeutic qualities. (13,15).

1.4.2 Antimicrobial activity: The plant's extracts and
isolated components have demonstrated antiviral,
antifungal, and antibacterial properties against a wide
range of pathogens. (8,13).

1.4.3 Anti-inflammatory and analgesic activities:
Studies have demonstrated the anti-inflammatory and
pain-relieving effects of L. speciosa extracts and
compounds, supporting their traditional use in treating
inflammation-related conditions (13,15).

1.4.4 Wound healing and skin protective effects:
Extracts and compounds from L. speciosa have
demonstrated potential in boosting wound healing and
protecting the skin from UV radiation damage. (13, 15).

1.4.5 Antidiabetic and antihyperlipidemic effects:
Preliminary studies have suggested that L. speciosa
extracts and compounds may possess antidiabetic and
lipid-lowering properties, potentially beneficial for
managing diabetes and related metabolic disorders
(13,14).

Despite its traditional use and purported pharmacological
properties, more research is needed to completely
understand the phytochemical profile and medicinal
value of Lagerstroemia speciosa.

Fig 1: Lagerstroemia speciosa.
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1.5 Extraction Methods for Phytoconstituents
1.5.1 Conventional extraction techniques:
1.5.1.1 Solvent Extraction:

1.5.1.1.1 Maceration: This is one of the simplest and
oldest techniques used for extracting phytochemicals an
appropriate solvent is absorbed into the plant material,
and the extraction happens as the solvent diffuses into the
solid plant matrix, dissolving the desired compounds.
The polarity of the target compounds determines the
solvent that can be utilised, with polar solvents like
methanol, ethanol, and water being commonly used for
extracting phenolic compounds, glycosides, and other
polar constituents. Non-polar solvents like hexane,
dichloromethane, or chloroform are used for extracting
non-polar compounds like essential oils, terpenes, and
lipids. Factors that can improve extraction efficiency
include: increasing the solvent-to-solid ratio, prolonging
the extraction time, and applying agitation or heat.
Maceration is a simple, cost-effective method, but it can
be time-consuming and may require larger solvent
volumes [16, 17].

1.5.1.1.2 Soxhlet Extraction: The Soxhlet extraction
technique is a continuous solid-liquid extraction method
that employs specialised glassware. The plant material is
set in a thimble-shaped container within the Soxhlet
extractor, while the solvent is heated in a flask beneath.
As the solvent evaporates, it condenses in the cooler
upper chamber, repeatedly rinsing the plant material and
extracting the desired compounds. The solvent,
containing the extracted compounds, accumulates in the
flask below. Maceration is less effective than Soxhlet
extraction, as Soxhlet extraction provides for continual
replenishment of the solvent, maximizing the contact
between the solvent and the plant material. However, it
requires larger solvent volumes, longer extraction times,
and specialized equipment. The choice of solvent is
based on the target compounds' polarity, similar to
maceration [18, 19].

1.5.1.1.3 Hydrodistillation: Hydrodistillation is a
conventional technology that extracts the essential oils
and volatile substances from plant sources. The plant
material is immersed in water, and the mixture is heated
to boiling. The volatile substances from the plant
material are carried by the steam as the water boils; these
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compounds condense and are gathered as the essential oil
fraction. There are various hydrodistillation setups,
including the Clevenger apparatus, which allows for
continuous  water replenishment and efficient
condensation. The process can be modified by using
different hydrodistillation techniques like water
distillation, steam distillation, or a combination of both.
Aromatic plant essential oils are commonly extracted via
hydrodistillation, but it is not suitable for non-volatile or
thermally unstable compounds, which may degrade or
remain in the plant residue [20, 21].

1.5.1.2 Others

1.5.1.2.1 Decoction: This procedure includes a long
boiling time of the plant material, usually several hours
or minutes, in water or another suitable solvent. The heat
facilitates the extraction of water-soluble compounds,
including phenolic compounds, glycosides, and
polysaccharides. Traditional medicinal treatments
frequently employ decoctions because they can extract a
variety of phytochemicals. [22, 23].

1.5.1.2.2 Infusion: Similar to decoction, Infusion
involves soaking the plant component in hot water or a
suitable solvent for a shorter duration, typically ranging
from a few minutes to an hour. By using this method,
water-soluble substances can be extracted without the
need for prolonged boiling, which is a requirement for
decoctions. Infusions are commonly used for preparing
herbal teas and extracting thermolabile compounds that
may degrade under prolonged heating [22, 23].

1.5.2 Advanced Extraction Techniques
1.5.2.1 Supercritical Fluid Extraction (SFE):

Supercritical Fluid Extraction is a new and ecologically
sound technology that uses supercritical fluids, usually
carbon dioxide, as the extraction solvent. A supercritical
fluid is an element that resides above its critical
temperature and pressure, with properties similar to those
of a liquid and gas. In its supercritical form, the fluid has
strong diffusivity and low viscosity, and variable
solvating properties, making it an effective extraction
medium. SFE's key advantages are the capacity to
precisely extract target molecules, the use of non-toxic,
ecologically acceptable solvents, and the potential of
solvent recycling. However, since supercritical carbon
dioxide is non-polar, SFE requires specialised equipment
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and might not be appropriate for extracting polar or ionic
compounds [24, 25].

1.5.2.2 Microwave-Assisted Extraction (MAE): MAE
is a rapid and efficient extraction technique that utilizes
microwave energy to facilitate the extraction of
phytochemicals from plant materials. Microwave
radiation induces dipole rotation and conduction of ions
in the solvent and plant matrix, causing localised heating
and pressure building. This ruptures the cell walls of the
plant and allows the solvent to diffuse into the plant
material, resulting in better extraction of target
chemicals. MAE has various advantages over
conventional procedures, including quicker extraction
durations, lower solvent usage, and the possibility for
higher extraction yields. However, it requires specialised
microwave equipment and may be unsuitable for
thermolabile chemicals due to the extreme temperatures
involved. [26, 27].

1.5.2.3 Ultrasound-Assisted Extraction (UAE): UAE
is a technique that employs ultrasonic waves to facilitate
the extraction of phytochemicals from plant materials.
Cavitation bubbles are produced in the solvent by the
ultrasonic waves, which collapse and generate localized
high temperatures and pressures. The resulting
phenomenon ruptures plant cell walls, allowing the
solvent to penetrate deeper into the plant matrix and
extract more target components. UAE provides benefits
such as more rapid extraction periods, decreased solvent
use, and potentially higher yields when compared to
traditional techniques. It can be used with other
extraction procedures, such as maceration or Soxhlet
extraction, to boost extraction efficiency. [28,29].

1.5.2.4 Enzyme-Assisted Extraction: Enzyme-assisted
extraction uses enzymes including cellulases, pectinases,
and hemicellulases to break down plant cell wall
structures, allowing the desired phytochemicals to be
released into the extraction solvent. Enzymes like these
hydrolyze the structural elements of cell walls of plant
such as cellulose, pectin, and hemicellulose, hence
increasing solvent diffusion and extraction yield.This
approach is widely used in combination with other
extraction procedures that include maceration or
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ultrasound-assisted extraction, to improve extraction
efficiency. Enzyme-assisted extraction is especially
beneficial for extracting chemicals that are attached to
the plant's cell wall matrix or trapped within the plant
cells. [30, 31].

1.5.3 Others

1.5.3.1 Pressurized Liquid Extraction (PLE): PLE isa
technique that uses high pressures and temperatures to
improve the solvent's solubility and diffusion throughout
the plant matrix, hence improving extraction efficiency.
The high pressure enables the application of solvents at
temperatures exceeding their boiling points, making it
easier to extract phytochemicals that are thermally labile
or attached to plant material. Compared to conventional
procedures, PLE has advantages such as faster extraction
durations, lower solvent usage, and potentially higher
extraction yields. However, it needs specialised
equipment and may not be suited for thermally unstable
chemicals due to the high temperatures required. [32,
33].

1.5.3.2 Pulsed Electric Field Extraction (PEF): it is a
extraction technique that involves applying high-voltage
electric pulses to the plant material immersed in a
conductive solution or solvent. The electric pulses create
pores in the cell membranes of the plant, facilitating the
release of intracellular compounds into the extraction
solvent. PEF extraction offers advantages such as
reduced extraction times, improved extraction yields,
and the capability to extract thermolabile compounds.
without subjecting them to high temperatures. However,
it requires specialised equipment and may not be
appropriate for plant materials with high electrical
resistance. [34, 35]. The extraction process selected is
determined by a variety of parameters, including the
plant material, target compounds, their physicochemical
qualities, and the desired yield and purity. In many
circumstances, a mixture of extraction techniques or a
multi-step extraction approach may be used to produce
the best results. Furthermore, considerations like cost,
scalability, and environmental effect should be addressed
while selecting an optimal extraction process.
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2 Analytical Techniques for Identification and Quantification: -

2.1 Chromatographic techniques:

2.1.1 High Performance Liquid Chromatography (HPLC)

Shimadzu containing LC-

10AT VP pumps,
SCL-10A° VP  auto
injector.

Column: Phenomenex
Luna C18

Detector:

phosphoric  acid in
water (75:25, v/v).

Time: 9.4 + 0.4 min.

The % RSD for
intra- and inter-day: 0.02 — 0.08.

Linearity:
2.0 -12.0 ug per injection.

Instrumentation Mobile phase Result Reference
HPLC by Katta
1)HPLC system by M/s | acetonitrile: 0.1% (v/v) | Retention Vijaykumar (36)

Corp.) equipped with a
degasser, pump,

UV-vis detector,

and autosampler.

Column: Reverse
phasel25x4 mm, 5 pm
particle size;

acetonitrile and 0.1%
(v/v) aqueous
phosphoric acid (6:4).

The retention time: 9.2+0.4 min.
LOD and LOQ:
0.452 and 1.37pg/ml.

Linearity: 3.12 to 50 pg/ml.

Correlation coefficient:
(y=9.3200x+1.8422, 1=0.9998).

%RSD for intra- and inter-day:
1.55-3.06% and 1.33—4.56%.

Correlation coefficient: 0.9981 +
SPD - MI10 AVP 0.0004.
Photodiode array
detector. LOD and LOQ: 0.016 and 0.048

ng

HPLC by Gorawit

2)Agilent 1100 series | Isocratic mobile Detection wavelength: Yusakul (37)
instrument (Agilent | phase system consisting | 204 nm.

Shimadzu UFLC
Prominence system.
Binary pumps, auto

sampler and Degasser.

Detector:

Gradient
of acetonitrile: water

A) Asiatic acid:
Retention time: 5.894

Regression equation: y = 4540.x
+ 1048

HPLC Nishad P
Joshi(38)
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SPD — M 20 A photo
diode array detector.

Column: C18 column

Correlation coefficient:0.9997
Linearity: 0.5-600pg/ml.

LOD and LOQ: 0.3 &0.5ug/ml
respectively.

B) Corosolic Acid:
Retention time:7.366

Regression equation: y = 2588.x
+ 8834

Correlation coefficient:0.9998
Linearity: 1.0-600pg/ml.

LOD and LOQ:0.2 and 0.5ug/ml
respectively.

2.1.2 High Performance Thin Layer Chromatography (HPTLC)

Instrumentation Mobile phase Result Reference
HPTLC by Katta

1) Camag microlitre syringe | Chloroform: Recovery Vijaykumar (36)

on a pre-coated silica gel | methanol (9:1). Percentage: 99.86 +

aluminium plates 60 F — 254 0.831%

(20 nm x 10nm) with 250
pm.

Camag Linimat IV applicator
20 cm x 10 cm twin trough
glass chamber.
Scanner: Camag
scanner-I1I.

TLC

Linearity: 2 — 12 pg/ spot

Correlation coefficient: 0.9735 =+

0.0014.

The LOD and LOQ: 0.004 and 0.013
ug per Spot respectively.

2) 10 x 10 cm preactivated
HPTLC silica gel 60 F254
plates (Merck, India).

TLC
applicator Linomat-V with
N2flow.

Scanner:
CAMAG scanner II1

Petroleum ether:

ethyl acetate:
formic acid
(5:5:1)

Linearity: 200 to 1000ng/ spot.
Correlation coefficient: 0.99
Standard Deviation: 4.59

Linear regression equation: Y=

0.273x +48.38

% RSD: 1.10%

HPTLC by V Sai
Saraswati (39)

3) 20 cm x 10 cm aluminium
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foil plates coated with silica | Chloroform— Precision (n = 6): HPTLC by
gel 60F254. methanol 0.78 Uppuluri V.
8.5:1.5 (v/v) Mallavadhani

CAMAG Linomat V sample Repeatability (n =5): 1.92 (40)
applicator

Limit of detection [ng]: 06

Limit of quantitation [ng]: 16

Linearity correlation

coefficient:0.996

Range [pg]: 0.54.5

2.1.3 Reverse Phase High-performance liquid chromatography (RP-HPLC)
Instrumentation Mobile phase Result Reference
1) A Shimadzu model | acetonitrile: 0.1% | UV maxima for Corosolic acid: | RP-HPLC BY Patel
HPLC with quaternary | aqueous 210 nm. Anar J. (41)
LC-2010 AHT VP pumps | orthophosphoric  acid
(85:15, v/v) Regression equation:

UV/Vis detector SPD-10
AVP,

AVP system controller,
rheodyne injector fitted
with a 20 pl loop and
class VP

5.032.

Column:  Phenomenex
Luna C18 (250 mm x

4.6 mm id, 5 pm particle
size)

y=53828x+7782.5

Correlation coefficient:
=0.9987

%RSD for intraday and interday
precision:
0.2090-0.4607  and
1.5419 respectively.

0.9755-
% recovery: 98.14 + 0.80 -
100.97 £ 1.05

LOD & LOQ: 0.067 pg/ml and
0.225 pg/ml respectively.

3 Conclusion:

3.1 High-Performance Liquid Chromatography
(HPLC):

HPLC was used to isolate, identify, and quantify the
bioactive chemicals found in Lagerstroemia speciosa.
The approach displayed great precision and accuracy,
indicating its suitability for routine phytochemical
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analyses. The calibration curves for the chemicals
demonstrated excellent linearity, with a correlation
coefficient (R?) of 0.9981. The detection limits were low,
and the LOD and LOQ values demonstrated the method's
sensitivity in identifying even trace amounts of the
analytes. The approach demonstrated good recovery
rates ranging from 98.14% to 100.97%, confirming its
accuracy in measuring chemicals. Because of its stability
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and reproducibility, HPLC is the best method for
conducting comprehensive analyses of complex mixtures
of plant components.

3.2 High-Performance Thin-Layer Chromatography
(HPTLC):

HPTLC was utilized for quick screening and semi-
quantitative analysis of phytochemicals. This approach is
useful since it is simple, inexpensive, and can handle
several samples at the same time. The method was
verified for linearity, precision, and accuracy, and the
%RSD values indicated satisfactory repeatability.
HPTLC's optical and densitometric detection capabilities
make it an effective tool for basic phytochemical analysis
and quality control in herbal formulations. The method's
high resolution and sensitivity for detecting numerous
phytoconstituents such as flavonoids and tannins make it
an important tool in phytochemical analysis.

3.3 Reverse Phase High-Performance
Chromatography (RP-HPLC):

Liquid

RP-HPLC allowed for the precise separation and
quantification of hydrophilic and hydrophobic
components in Lagerstroemia speciosa. The approach
was highly sensitive, with excellent linearity (correlation
coefficient of 0.9981) and low LOD (0.067 pg/ml) and
LOQ (0.225 pg/ml). The method's precision, as
measured by intra- and inter-day %RSD values, was
within acceptable ranges, demonstrating its consistency
and reliability. The recovery rates also demonstrated the
accuracy of RP-HPLC in analyzing bioactive
components, making it an effective tool for quality
control and standardization of herbal products.Each
analytical approach used in the study provides distinct
benefits and contributes to a thorough examination of the
phytochemicals in Lagerstroemia speciosa. The method
used is determined by the study's specific requirements,
such as comprehensive quantification, quick screening,
or structural elucidation. Advanced chromatographic and
spectroscopic techniques enable reliable identification
and quantification of bioactive chemicals, which is
critical for verifying the medicinal plant's
pharmacological potential. These technologies' great
precision, accuracy, and sensitivity assure consistent
results, which supports the plant's use in traditional
medicine and prospective therapeutic applications (42).
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