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ABSTRACT: Herbal medications have long been utilised in traditional medicine around the world. 

According to recent data, herbal medicine is still used by 80% of the world's population. 

The purpose of this paper is to highlight the significance of Lagerstroemia speciosa, also known as the Pride 

of India, Banaba, or Taman plant. Steroids, terpenoids, glycosides, phenolic compounds, -amino acids, 

saponins, starch, alkaloids, carbohydrates, organic acids, flavonoids, reducing sugars, tannins, and many 

other active metabolites were found in Lagerstroemia speciosa leaf and fruit, according to a phytochemical 

analysis. Antimicrobial, antioxidant, anticancer, antidiabetic, hypolipidemic, antiobesity, anti-inflammatory, 

analgesic, diuretic, thrombolytic, cardiovascular, central nervous, inhibition of TNFα production, xanthine 

oxidase production, hepatoprotective, and nephroprotective effects were among the pharmacological effects 

of Lagerstroemia speciosa. 

Native Indians and Japanese have used the species' leaves for thousands of years as a folkloric therapy for 

illness, illnesses, and weight loss, primarily for reducing blood sugar levels. Essential metals like sodium, 

potassium, iron, zinc, and magnesium have been clinically approved in Banaba species. As a result, the focus 

of this review will be on the phytoconstituents and biological activities of the plant that will treat and cure 

humanity for a healthy lifestyle. 
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INTRODUCTION 

Ghani A in 2003 found out that, since disease, decay, and death co-existed with the beginning of the human 

race, they always tried to escape and found plants and plants products as effective therapeutic tools to treat 

disease and injuries.  So, undoubtedly nature blessed us, providing a complete storehouse of remedies to 

cure all ailments of mankind (Kokate CK et al., 2002).  Myers in 1982 gave an estimate that almost 80% of 

present-day medicine is obtained from plants either directly or indirectly.  

L. speciosa (L.) Pers. is also known as queen’s flower, crepe myrtle, and pride of India (Orwa C et al., 

2009), which reminisce its beautiful and colorful flowers. Synonyms of it are L. reginae, L. flos-reginae, 

and L. loudoni. 

The family Lythraceae (Pal M et al., 2016) consists of about 24 genera and almost 500 species overall in 

temperate regions. In India, it is characterized by 11 genera and about 45 species. The genus Lagerstroemia 

was first given by Carlos Linnaeus. The name Lagerstroemia was recognized by Magnus von Lagerstroem 

a Swedish naturalist who gave specimens from the east for Linnaeus. Indians usually called it as “Pride of 

India '' and also called Giant crape myrtle (Kotnala M et al., 2013), queens crape myrtle, and banaba by the 

Philippines. Traditionally, leaves, bark, and roots of Lagerstroemia speciosa have been used in folk 

medicines and are a treatment for different diseases and ailments. Leaves have been used to treat diabetes 
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mellitus and act as diuretic and decongestants. The red-orange leaves have increased levels of corosolic acid 

that can lower blood sugar. Its fresh leaves are also utilised as an emergency tincture for wounds and to 

sanitize the surface of the skin. Roots are used for treating mouth ulcers and bark is used as a stimulant, 

relief abdominal pains and febrifuge. The Philippines drink the leaves of the Queen's crape myrtle as an 

herbal tea for reducing blood glucose levels and reducing weight. Because of its “insulin-like principle,” it 

is employed as a remedy for diabetes. Recently, Glucosol and Banabamin herbal products are developed 

from Queen's crape myrtle as an anti-diabetic drug.  

                 Table.1. Taxonomic classification of Lagerstroemia speciosa.  

Domain Eukarya 

Kingdom Plantae 

Subkingdom Viridiplantae 

Infrakingdom Streptophyta 

Superdivision Embryophyta 

Division Tracheophyta 

Subdivision Spermatophytina 

Class Magnoliopsida 

Superorder Rosanae 

Order Myrtales 

Family Lythraceae 

Genus Lagerstroemia 

Species Lagerstroemia 
speciosa 

 

Common names 

English- Queen’s crape myrtle, Queen's flower, Pride of India; Marathi- Taman; Hindi- Jarul, Arjun; 

Assamese- Ajhar; Bengali- Jarul; Sanskrit- Tinish; Philippines- Banaba; Indonesia- Bungur tekuyung, 

Ketangi; Thailand- Chuang muu (Al-Snafi AE, 2019). 

Occurrence 

It is native to Asia-tropical and subtropical regions: India, Sri Lanka, Cambodia, Myanmar, Thailand, 

Vietnam, Indonesia, Malaysia, Philippines, Bangladesh, Japan and it is widely cultivated (Al-Snafi AE, 

2019). 

Botanical Description 

Lagerstroemia speciosa is a medium-sized evergreen tree that grows up to 25 m high approximately. The 

leaves are opposite, leathery, oblong to ovate, glabrous with a short petiole, and measure 10-20 cm x 5-7.5 

cm. The flowers are in a large terminal panicle, regular in shape, varying from pink to purple in color, 

measuring 5.0-7.5 cm wide. The calyx is in a green ribbed tube with 6 leathery sepal lobes and 6 lilac-purple 

petals with wavy margins up to 3.5 cm long, attached between the sepals by short claws. The stamens are 

multiple, with purple filaments and golden yellow anthers. The pistil is simple with a lengthy purple style 

of up to 5 cm long, a dark green stigma, and a superior ovary. The fruit is hard woody, nut-like in 

appearance, capsules are ellipsoid or subglobose, and measure about 2.5 cm long, minutely apiculate. The 

seeds are winged, 1.25- 1.45 by 6.45 mm glabrous, and pale brown in color (McMinn H et al., 1980). 
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Fig.1. Lagerstroemia speciosa (Pride of India/ Jarul/ Taman) 

(A)- Flower of L.  speciosa, (B)- Dried fruits of Jarul, (C)- Dried Leaves and Fruits of L. speciosa. 

 

Medicinal uses 

L. speciosa leaves, roots, and bark have been used in folk medicine to treat a variety of illnesses and ailments 

(Ragasa CY et al., 2005). The leaves are used to treat diabetes mellitus because they are diuretic and 

decongestant. The roots are used to cure mouth ulcers. The bark is used as a stimulant, febrifuge, and for 

pain alleviation in the abdomen. 

L. speciosa leaves are used as a herbal tea in the Philippines to lower blood sugar levels and lose weight, 

while they are utilised as a diabetes cure in India (Park C and Lee JS, 2011). The edible blossoms are used 

to decorate dishes as well as to add flavour to salads, soups, desserts, and beverages (Pavithra GM et al., 

2013). 

In recent years, herbal products like Banabamin and Glucosol TM have been created from L. speciosa for 

use as anti-diabetic drugs, with prior clinical trials conducted (Stohs SJ et al., 2102). Pathak K and Das RJ 

in 2103 stated that herbal products need to be standardized, be of even quality, and have their chemical 

constituents well explained before reliable clinical trials can be conducted to emanate consistent and 

maximum beneficial therapeutic effects. 

Traditional uses 

Chunekar cited Lagerstroemia speciosa (Tinish/Jarul) in Vatadi Varga as Pramehaghna in Bhavaprakash 

Nighantu (Ayurvedic classic from the 16th century) (anti-diabetes drugs). People in India (Assam, Uttar 

Pradesh), Bangladesh, and the Philippines have also utilised this herb to cure diabetes mellitus. Leaf 

decoction has diuretic and purgative properties, according to folklore. 

The roots were used as an astringent, stimulant, and febrifuge, as well as for stomach ailments. Tea made 

from the leaves was used to cure diabetes and to help people lose weight. Purgatives were made from the 

leaves, flowers, and barks. For bladder and kidney inflammation, dysuria, and other urinary dysfunctions, 

as well as cholesterol reduction, hypertension, and diabetes, a leaf decoction or infusion was utilised. A 

poultice of the leaves was used as a remedy for malaria, headache, and cracked heeling by application over 

the lesions. Decoction of the bark was used for gastrointestinal tract disturbances, stomach ache, haematuria, 

and depression. The seeds were used  traditionally as narcotics. (Vardhana R, 2008 and Wie D, 2003). 
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ISOLATED COMPOUNDS 

Leaves  
Ellagic acid derivatives can be found in the leaves of the Taman plant. Ellagitannins, lagerstroemin, flosin 

B, and reginin A are all possible glucose transport enhancers, according to a report. Lagertannins, beta-

sitosterol, stigmasterol, campesterol, and a few olefins have also been discovered in the leaves and extracts 

of L. speciosa. Leaf extracts have yielded lageracetal (1,1-dibutoxybutane), 1-pentanol, ellagic acid, and 

corosolic acid (a triterpene). In another study, 16 amino acids, pyrogallol tannins, and lipids were discovered 

in the leaves of L. speciosa. Nonacosane, hentriacontane, tritriacontane, olefins, and esters of palmitic, 

daturic, stearic, arachidic, and behenic acids were found in the neutral fraction of hot ethanol extracts of its 

leaves  (Dr. Bishnu Choudhury, 2015). 

In 2018, A.M.Deshpande and colleagues reported that further extraction of L. speciosa leaves with aqueous 

acetone resulted in the isolation of seven ellagitannins, ellagic acid, ellagic acid sulphate, and four methyl 

ellagic acid derivatives, including corosolic acid, gallic acid, 4-hydroxybenzoic acid, 3- O-methyl 

protocatechuic acid, caffeic acid, P-coumaric acid kaempferol, quercetin, and isoquercitrin  (Bai N et al., 

2008). 

More than 40 chemicals have been identified in the leaves of L. speciosa, including triterpenes, tannins, 

ellagic acids, glycosides, and flavones. Four triterpenes (ursolic acid, corosolic acid, Asiatic acid, and 

alphitolic acid), eight ellagic acids, one coumarin, and one neolignan were discovered in recent separation 

study (Huang GH et al., 2013). Four of the 14 compounds discovered are new to the genus and family, 

while one is new to the species. 

                        Table.2. Isolated compounds from Lagerstroemia speciosa Leaves.  
                                                     (A.M.Deshpande et al., 2018) 

Isolated 

compounds 

                 Properties known 

Ellagitannins 

(Flosin A, B) 

Activators of glucose transport in fat cells, antioxidant, anticancer, 

antiatherosclerotic, anti-inflammatory activity 

Reginnin  

(A, B, C, D) 

Stimulating insulin-like glucose uptake, antioxidant, anticancer, 

antiatherosclerotic, anti-inflammatory activity 

Lagerstannins  

(A, B, C) 

Increase glucose uptake in adipocytes 

Ellagic acid antioxidant, anticancer, antiatherosclerotic, anti-inflammatory, 

antihepatotoxic, antibacterial, and anti-HIV replication 

Beta-

sitosterol 

Anti-inflammatory, anticancer activity 

Stigmasterol Anti-inflammatory, anticancer activity 

Campesterol Anti-inflammatory activity 

Olefins                  - 

Lageracetal 

(1,1-

Dibutoxybuta

ne) 

raw material for pharmaceutical industries 

Ellagic acid 

sulphate 

Antioxidant, anticancer, antiatherosclerotic, anti-inflammatory, 

antihepatotoxic, antibacterial, and anti-HIV replication 

Corosolic 

acid 
Anti-diabetic, antioxidant, anti-inflammatory, antifungal, antiviral, 

antineoplastic, and osteoblastic activities 

Gallic acid Antiviral activity 
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4-

hydroxybenz

oic acid 

Anticancer activity 

3- O-methyl 

protocatechui

c acid 

               - 

P- coumaric 

acid 

               - 

Kaempferol                - 

Quercetin Anticancer activity           

Isoquercetin Anticancer activity               - 

 

Stem 

L. speciosa and related species contained ellagic acid, campesterol, stigmasterol, and beta-sitosterol in their 

stem parts.  

                           Table.3. Isolated compounds of Lagerstroemia speciosa Stem  

                             (A.M.Deshpande et al., 2018; Dr. Bishnu Choudhury, 2015) 

Isolated 

compounds 

Properties Known 

Ellagic acid antioxidant, anticancer, antiatherosclerotic, anti-inflammatory, 

antihepatotoxic, antibacterial, and anti-HIV replication 

Campesterol Anti-inflammatory activity 

Stigmasterol Anti-inflammatory, anticancer activity 

Beta-sitosterol Anti-inflammatory, anticancer activity 

 

Bark  
 L. speciosa bark was found to contain similar constituents to its leaves. One report finds ellagic acids, beta-

sitosterols, and colosolic acids from bark extracts. 

                          Table.4. Isolated compounds of Lagerstroemia speciosa Bark  

                                               (Dr. Bishnu Choudhury, 2015) 

Isolated 

compounds 

Properties known 

Ellagic acids antioxidant, anticancer, antiatherosclerotic, anti-inflammatory, 

antihepatotoxic, antibacterial, and anti-HIV replication 

Beta- sitosterols Anti-inflammatory, anticancer activity 

Corosolic acid Anti-diabetic, antioxidant, anti-inflammatory, antifungal, antiviral, 

antineoplastic, and osteoblastic activities 

 

Seeds 

L. speciosa seeds contain caprylic, lauric, myristic, palmitic, stearic, arachidic, behenic, lignoceric, oleic, 

and linoleic acids in the oil. 9-keotoctadec-cis-11 enoic acid has been isolated from seed oil as well. 

Components of nonanedioic acid, 12-acetyloxy-9 octadecenoic acid, and 16-methyl-heptadecanoic acids 

present in seed extracts have been identified as having antibacterial activity.  

                         Table.5. Isolated compounds of Lagerstroemia speciosa Seeds  

                                             (Dr. Bishnu Choudhury, 2015) 
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Isolated 

compounds 

Properties Known 

Caprylic acid                - 

Lauric acid                - 

Myristic acid                - 

Palmitic acid                - 

Stearic acid                - 

Arachidic 

acid 

               - 

Behenic acid                - 

Lignoceric 

acid 

               - 

Oleic acid                - 

Linoleic acid                - 

9-

keotoctadec-

cis-11 enoic 

acid 

Anticancer activity 

Nonanedioic 

acid 

Antibacterial Activity 

12-acetyloxy-
9 

octadecenoic 

acid 

Antibacterial Activity 

16-methyl-

heptadecanoi

c acid 

Antibacterial Activity 
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Flowers 

Flowers contain Delphinidin-3 arabinoside, petunidin-3-arabinoside, and malvidin-3-arabinoside. gallic 

acid, methyl gallate, and ellagic acid.  

                           Table.6. Isolated compounds of Lagerstroemia speciosa Flower  

                                                (Dr. Bishnu Choudhury, 2015) 

Isolated 

compounds 

Properties Known 

Ellagic acid antioxidant, anticancer, antiatherosclerotic, anti-inflammatory, 

antihepatotoxic, antibacterial, and anti-HIV replication 

Gallic acid Antiviral activity 

Methyl gallate Antiviral activity 

Delphinidin-3 

arabinoside 

Antioxidant, Anticancer activity 

Petunidin-3-

arabinoside 

Antioxidant, Anticancer activity 

Malvidin-3-

arabinoside 

Antioxidant, Anticancer activity 

 

Whole Plant 

The active principles isolated from Lagerstreomia speciosa are Corosolic acid, Lagerstroemin, 

Lagertannins. 
                     Table.7. Isolated compounds of Lagerstroemia speciosa Whole Plant  

                                                   (Dr. Bishnu Choudhury, 2015) 

Isolated 

compounds 

Properties Known 

Corosolic acid Anti-diabetic, antioxidant, antifungal anti-inflammatory, antiviral, 

antineoplastic, and osteoblastic activities 

Lagerstroemin Insulin receptor activator by increasing tyrosine phosphorylation of 

the subunit of insulin receptor 

Lagerstannins Stimulate glucose transport and adipocyte differentiation inhibitory 

activity in 3T3- L1 cells as adipogenesis 

 

PHYTOCHEMICAL CONSTITUENTS 
Phytochemical screening for plant constituents was done using the method described by Guevara and his 

colleagues in 2004. The table below shows that a number of both primary and secondary metabolites are 

present in the crude methanolic extract of L. speciosa leaves. Primary metabolites such as glycosides and 

tannins exist abundantly in the leaves, while sugars and proteins can also be found but in trace amounts. 

Secondary metabolites which were present were steroids, anthraquinone glycosides, flavonoids, saponins, 

and tannins. Several of these constituents may be accountable for the plant’s antimicrobial activity. 

Flavonoids, for instance, have been of curiosity to the scientific community because of recent reports on 

their antiviral, antifungal, anti-inflammatory, and cytotoxic activities. Recently reports have also shown that 

tannins have potential value as cytotoxic and antineoplastic agents (Laruan L et al., 2013). Phytochemical 

studies showed that steroids, tannins, saponins, flavonoids, are present in the methanolic extract, which has 

shown in Table 8, (Guevara et al., 2004). 
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            Table.8. Phytochemicals in methanolic extract of L. speciosa  

Phytochemical 

constituents 

Methanolic 

extract 

Primary metabolites 

-Glycosides 

         Present 

-Sugars          Present 

-Tannins          Present 

-Proteins          Absent 

Secondary 

metabolites 

-Alkaloids  

         Present 

-Steroids          Present 

-Anthraquinone 

glycosides  

         Present 

-Flavonoids          Present 

-Saponins          Present 

-Cyanogenic 

glycosides  

         Absent 

 

Phytochemical studies showed that the Leaves of Lagerstroemia speciosa showed the presence of steroids, 

tannins, saponins, flavanoids, in the methanolic extract, which is listed in the table below. 

Leaves of 

Lagerstroemia 

speciosa 

Phytochemicals present- sugars, tannins, steroids, 

anthraquinone glycosides, flavanoids, saponins. 

 

PHARMACOLOGICAL PROPERTIES 

                 

                 Table.9. Pharmacological activities of Lagerstroemia speciosa. 

Leaves Antibacterial activity, Antiviral activity, Antioxidant activity, Anticancer activity, 

Antidiabetic activity, Hypoglycemic activity, Antiobesity activity, Anti-inflammatory, 

Gastrointestinal activity, Thrombolytic activity, Cardiovascular activity, 

Hepatoprotective activity, Xanthine oxidase inhibition activity, Nephroprotective 

activity. 

Stem and 

Bark 

Antibacterial activity, Antioxidant activity, Anticancer activity, Antinociceptive activity, 

Central nervous effects, Gastrointestinal activity. 

Roots Analgesic activity. 

Seeds Antibacterial activity. 

Flowers Antibacterial activity, Anticancer activity, Analgesic activity, Central nervous effects, 

Beneficial effects in skin aging, Thrombolytic activity. 

Fruit Antibacterial activity, Anticancer activity, Antidiarrhoeal activity, Analgesic activity, 

Cytotoxic activity. 

Whole Anticancer activity, Antiobesity activity, Analgesic activity, Diuretic activity, Inhibition 
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Plant of TNF 𝛼 production, Antifibrotic activity. 

Nanopartic

les 

Antimicrobial activity, photocatalytic activity, and cytotoxic activity. 

 

 

Antibacterial activity  

Leaves 

The disc diffusion technique was used to test the antibacterial activity of methanolic extracts of 

Lagerstroemia speciosa leaves and barks against 11 Grampositive, Gram-negative bacteria, and three fungi. 

Methanolic leaves and bark extracts (500g/disc) had an average inhibitory zone of 10-20 mm and 12-21 

mm, respectively (Nasrin F et al., 2012). By using the well diffusion technique, the antibacterial and 

antibiofilm activity of banaba leaf extracts against potential clinical pathogens (Staphylococcus aureus, 

Escherichia coli, Pseudomonas aeruginosa, and Salmonella typhi) were investigated. At doses ranging 

from 250 to 1000 g/ml, the antibacterial property was tested against major foodborne pathogens (Listeria 

monocytogenes and Bacillus cereus). Coverslip technique was used to perform an antibiofilm experiment 

against P. aeruginosa at concentrations ranging from 250 to 1000g/ml. For antibacterial activity, the 

alcoholic extract showed the least inhibition, whereas the other extracts had little action. At higher doses 

(1000g/ml), methanolic and ethanolic extracts inhibit P. aeruginosa biofilm by 93.02% and 912%, 

respectively, of P. aeruginosa biofilm (Saraswathi VS et al., 2017). The antibacterial activity of ethanol 

and water extracts of Lagerstroemia speciosa leaves was tested against Gram-positive and Gram-negative 

bacteria using the plate agar diffusion method. The MICs of ethanol and water extracts of leaves against 
Staphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa, and Escherichia coli were 14 and 17, 

respectively. The most effective seems to be water extract (Ambujakshi HR et al., 2009). 

The antibacterial action of Lagerstroemia speciosa leaves methanolic extract was tested against E. coli, S. 

typhimurium, S. aureus, and P. aeruginosa. Antibacterial activity was high against Escherichia coli (15 mm), 

Staphylococcus aureus (10 mm), and Pseudomonas aeruginosa (10 mm), but not against Salmonella 

typhimurium (Laruan LM et al., 2014). 

Bark 

The antibacterial activity of Lagerstroemia speciosa bark extract was determined using the time-kill curves 

method. Both B. spizizenii ATCC 6633 and A. anitratus were killed by the extract in a concentration-

dependent manner. When bacteria were exposed to the 2MIC level, the quantity of bacteria was drastically 

reduced. In comparison to A. anitratus, B. spizizenii ATCC 6633 was more susceptible to the extract (Lai 

KH et al., 2016). 

Seeds 

When seed extracts from Lagerstroemia speciosa were evaluated for antibacterial activity against a variety 

of bacteria, some fractions showed higher antibacterial activity against both Gram-positive and Gram-

negative bacteria (Sinhababu A et al., 1994).  

Flower 

The antibacterial property of the flower extracts of L. speciosa was done against Gram-positive bacteria 

(Bacillus cereus, Bacillus megaterium, Bacillus subtilis, Staphylococcus aureus, Micrococcus luteus), 

Gram-negative bacteria (Escherichia coli, Pseudomonas aeruginosa, Salmonella paratyphi, Salmonella 

typhi, Shigella boydii, Shigella dysenteriae, Vibrio mimicus, Vibrio parahae (Saccharomyces cerevisiae, 

Aspergillus niger). Methanolic crude extract showed antibacterial property against all of the 

microorganisms tested. Against Staphylococcus aureus, the carbon tetrachloride soluble fraction had the 

highest inhibitory zone (19 mm) (Sharmin T et al., 2018). 

Fruit 
The antibacterial activity of various extracts of Lagerstroemia speciosa fruits (50, 100, and 150 g/ml) was 

investigated using the paper disc diffusion method. The extracts were also active against all the tested fungi, 

with MIC values of (15-39 g/ml) against S. aureus, E. coli (16-38 g/ml), P. aeruginosa (15-39 g/ml), and B. 

subtilis (14-39 g/ml) against A. niger, A. flavus (18-39 g/ml), and C. albicans (16-38 g (Bhaumik A et al., 

2014). 

In Pseudomonas aeruginosa strain PAO1, the ability of Lagerstroemia speciosa fruit extract to inhibit cell-

to-cell communication, virulence gene and factor expression, and biofilm formation was calculated. The 

results demonstrated that Lagerstroemia speciosa fruit extract inhibited the growth of P. aeruginosa PAO1 

by downregulating quorum sensing-related genes (las and rhl) and their signalling molecules, N Acyl 

Homoserine Lactones. There was also evidence of significant inhibition of virulence factors such as LasA 
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protease, LasB elastase, and pyoverdine synthesis. The addition of extract to P. aeruginosa PAO1 biofilms 

increased the susceptibility of P. aeruginosa to tobramycin (Singh BN et al., 2012). 

 

Antiviral activity  

Leaves 

Using a cytopathic effect reduction technique, the antiviral activity of quercetin 7-glucoside isolated from 

Queen's crape myrtle was investigated against human rhinovirus 2 (HRV2). By lowering the structure of 

the cytopathic impact, quercetin 7-glucoside showed substantial anti-HRV2 action. By indirect contact with 

virus particles, quercetin 7-glucoside inhibits virus reproduction during the early stages of viral infection 

(Song JH et al., 2013). 

The antiviral activity and probable mode of action of ellagic acid, a tannin found in the leaves of Queen's 

crape myrtle, were investigated against HRV2, HRV3, and HRV4. Natural ellagic acid was 1.8, 2.3, and 

2.2 times more toxic to HRV-2 (38 g/ ml), HRV-3 (31 µg/ ml), and HRV-4 (29 µg/ ml) than ribavirin, based 

on 50 inhibitory concentration values, respectively.  

The inhibition rate of 50 µg/ ml ellagic acid preincubation was 17, but the presence of ellagic acid 

throughout infection resulted in a significant rise in the inhibition rate. HRV-4 infection was considerably 

inhibited by treatment with 50 µg/ ml ellagic acid when given shortly after viral inoculation (0 h) (87 

inhibition), but not before 1 h, after 1 h, or later ( <20% inhibition) (Park SW et al., 2014). 

 

Antioxidant Activity 

Leaves 
Several methods were used to investigate the antioxidant activity of a hydroalcoholic extract of 

Lagerstroemia speciosa leaves. The free radical scavenging ability of a hydroalcoholic extract of 

Lagerstroemia speciosa leaves was dose-dependent. In the DPPH method, the IC50 value was 4.75 ±0.25 

µg/ml, which was similar to that of ascorbic acid and rutin. In the hydrogen peroxide approach, the IC50 

value was 28.00 ±0.16 µg/ml, while in the nitric oxide model, it was 750± 3.66 µg/ml (Anil P et al., 2010). 

The antioxidant activity of Lagerstroemia speciosa leaves (ethanol, methanol, and water extracts) was 

investigated in vitro by assessing superoxide, hydroxyl ion scavenging, and lipid peroxidation. The 

antioxidant properties of the ethyl acetate and ethanol extracts were higher than those of the methanol and 

water extracts (Priya TT et al., 2008). 

When hydrogen peroxide (H2O2) was used to induce oxidative stress in 3T3-L1 cells, the potential of the 

Lagerstroemia speciosa 40% methanolic extract to alleviate oxidative stress was revealed. Lagerstroemia 

speciosa extract had an IC50 of 20.43 μg/ml, while ascorbic acid, which was employed as a positive control, 

had an IC50 of 49.64 μg/ml (Kesavanarayanan KS et al., 2012). In a linoleic acid autoxidation system, hot 

water extracts of Lagerstroemia speciosa leaves demonstrated substantial antioxidative activity. On-

diphenyl-2-picrylhydrazyl (DPPH) radicals and superoxide radicals generated by a hypoxanthine (HPX)/ 

xanthine oxidase system, the extract demonstrated strong radical scavenging activity. The addition of the 

extract to rat liver homogenate reduced in vitro lipid peroxidation produced by tert butyl hydroperoxide in 

a dose-dependent manner (Unno T et al., 1997). 

The antioxidant activity of the 95% ethanol and water extracts (0.625,1.25,2.5, 5, 10, and 20 μg/ml) of 

Lagerstroemia speciosa leaves was studied by DPPH free radical scavenging assay approach. The IC50 

values for ethanol extracts were 2.6 and 6.2 μg/ml, respectively, and 4.3 and 9.2 μg/ml for aqueous extracts 

of leaves and fruit samples (Myint PP et al., 2017). 

(DPPH) assays revealed that the chloroform soluble fraction of Lagerstroemia speciosa extracts had 

excellent antioxidant activity (IC50 = 4.20 ±0.41 μg/ml) (Sharmin T et al., 2018). 

The effects of hot water extracts from Lagerstroemia speciosa leaves on cellular degrees of ROS, lipid 

peroxidation, and endogenous antioxidant enzymes such as superoxide dismutase, catalase, and glutathione 

peroxidase were investigated in HIT-T15 cells exposed to SIN-1-induced oxidative stress. The extract 

reduced ROS and lipid peroxidation levels in the cells while increasing antioxidant enzyme activity. The 

extract has a cytoprotective impact in HIT-T15 cells against SIN-1-induced oxidative stress by inhibiting 

lipid peroxidation, lowering ROS levels, and increasing antioxidant enzyme activity (Song JL et al., 2013). 

Leaves and Bark 

The antioxidant activity of methanolic extracts of Lagerstroemia speciosa leaves and barks was determined 

using DPPH scavenging activity, as well as total antioxidant capacity, reducing ability, and total phenolic 

content. Methanolic leaves and bark extracts and standard ascorbic acid had IC50 values of 27.89 ±0.83 

μg/ml, 21.61 μg/ml, and 16.76 ±1.11 μg/ml, respectively. For both extracts, the capacity to reduce was 

shown to be concentration-dependent. The total phenolic content of methanolic leaves and bark extracts 

was 71.06 ±2.01 and 60.65 ±2.16 mg/g, respectively, coequal to gallic acid. 
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Anticancer activity 

Leaves 

When compared to the crude extract, quercetin, a flavonoid extracted from the leaves of L. speciosa, showed 

effective in vitro cytotoxicity against MCF-7 cell lines at 500 μg/ml (Saraswathi VS et al., 2017). 

Using 3T3 L1 pre-adipocyte cells, the cytotoxic effects of a 40% methanolic extract of dried leaves of L. 

speciosa, an aqueous extract of Allium sativum, and their mixture in the ratio of 12, 11 w/w were assessed. 

The 40% methanolic extracts of dried Lagerstroemia speciosa leaves had an IC50 value of 323.6 μg/ml. 

When the extract of Lagerstroemia speciosa leaves was coupled with an aqueous extract of Allium sativum, 

it had higher cytotoxic effects, whereas the 11 w/w combination reduced preadipocyte differentiation into 

adipocytes without having any cytotoxic effects (Kesavanarayanan KS et al., 2012). 

The cytotoxic impact of methanolic extracts of L. speciosa leaves and barks was tested using the brine 

shrimp lethality bioassay method. The LC50 of methanolic leaves extract was 9.602 μg/ml, compared to 

6.25 μg/ml for vincristine sulphate, which was used as a positive control (Nasrin F et al., 2012). 

Bark 

The brine shrimp lethality test was carried out by Lai KH and his colleagues in 2016 to assess the hazardous 

dose of Lagerstroemia speciosa bark extract in eukaryotic cells. The extract was shown to be harmless when 

exposed for a short period of time, but poisonous when exposed for a longer period of time. The short-term 

and long-term LC50 were 3422.68 µg/ml and 35.30 µg/ml, respectively. 

Flower 

Dalton's Lymphoma Ascites cells (DLA) and Ehrlich Ascites Carcinoma cells were used to study the 
cytotoxicity of the Lagerstroemia speciosa flower essential oils (EAC). The cytotoxicity of Lagerstroemia 

speciosa flower essential oils at 50 µl/ml was 13.33 and 31 for DLA and EAC cells, respectively (Thambi 

PT et al., 2016). 

The cytotoxic effect of Lagerstroemia speciosa flower extracts was determined using a brine shrimp 

lethality test. Hexane soluble fraction (LC50 = 2.00 ±0.31 μg/ml) demonstrated the most well-known 

cytotoxic potential. (Sharmin T et al., 2018). 

Fruit 

In the brine shrimp toxicity assay, the essential oils of Lagerstroemia speciosa fruits showed cytotoxicity 

with an IC50 value of 1.701 μg/ml (Oloyede GK et al., 2010). 

The cytotoxic effect of an ethanol extract of Lagerstroemia speciosa dried fruits was investigated. With an 

LC50 of 60 μg/ml, the extract had a significant cytotoxic effect on brine shrimp Artemia salina. 

Whole plant 

In HCT116 human colon cancer cells, the anticancer efficacy of corosolic acid extracted from 

Lagerstroemia speciosa on cell viability and apoptosis was investigated. The vitality of HCT116 cells 

decreased corosolic acid in a dose-dependent manner. Following treatment with corosolic acid, apoptotic 

hallmarks such as chromatin condensation, a sub-G1 peak, and phosphatidylserine externalisation were 

clearly visible. Corosolic acid-induced apoptosis was followed by caspase-9 and caspase-3 activation, 

which was completely blocked by the pan-caspase inhibitor z-VAD-FMK. Furthermore, corosolic acid 

increased the amounts of pro-apoptotic proteins like Bax, Fas, and FasL while decreasing the levels of anti-

apoptotic proteins like Bcl-2 and survival factor (Sung B et al., 2014). 

 

Antidiabetic and Hypoglycemic activity 

Leaves 

Custer CD et al., 2005, evaluated the hypoglycemic efficacy of an irradiated 80% ethanol extract of banaba 

leaves on alloxan-treated diabetic rats and found that blood glucose levels dropped significantly within 1.5 

hours. The anti-diabetic effect of a 80% w/w aqueous ethanol leaf extract from Lagerstroemia speciosa 

standardised to 1% corosolic acid was investigated by William VJ and colleagues in 2003. (GlucosolTM). In 

a randomised clinical trial involving Type II diabetics, it was discovered that GlucosolTM in a soft gel 

capsule formulation reduced blood glucose levels by 30%, compared to a 20% reduction with a dry powder-

filled hard gelatin capsule formulation, implying that the soft gel formulation has better bioavailability than 

the dry powder formulation. 

Amornnat Thuppia et al., 2009, calculated the hypoglycemic effect of water extract from Lagerstroemia 

speciosa leaves in normal and streptozotocin (STZ) caused diabetic rats and discovered that water extract 

from L. speciosa leaves can lower STZ produced diabetic rats' fasting blood glucose. The hypoglycemic 

effect of a hot water extract of Lagerstroemia speciosa leaves on chemically induced diabetes in rats was 

examined by Barun Kanti Saha et al., 2009. These findings strongly suggest that the predominant 

hypoglycemic activity of Lagerstroemia speciosa hot water extract was attributable to reduction of 
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gluconeogenesis and enhancement of glucose oxidation via the pentose phosphate pathway in experimental 

diabetic rats. 

The anti-diabetic qualities of the leaves of L. speciosa have sparked a lot of research, including in vitro, 

animal, and human investigations. The anti-diabetic properties of L. speciosa leaf extracts were previously 

shown to lower plasma glucose and insulin levels in hereditary type II diabetic mice (Kakuda T et al., 1996). 

The plasma cholesterol level was dramatically lowered in treated mice, but not the plasma triglyceride level, 

suggesting that Lagerstroemia speciosa leaf extracts delayed cholesterol absorption in the intestine. 

 

Anti-diarrhoeal activity 

Fruit 

Young Swiss-albino mice with castor oil-induced diarrhoea were used to investigate the anti-diarrheal 

activity (Rahman MA et al., 2011). At 500 mg/kg body weight, an ethanol fruit extract of L. speciosa 

delayed diarrhoea by one to two hours. With a latent time of two hours, the antidiarrhoeal activity was 

comparable to the standard medicine loperamide at 50 mg/kg of body weight. The extract was also observed 

to reduce the frequency of faeces at 500 mg/kg body weight. 

 

Antiobesity effect 

Leaves 

In female mice with significant body weight increase, the antiobesity impact of dietary Lagerstroemia 

speciosa leaves extract was investigated. For 12 weeks, mice were fed either a control diet or a test diet 

containing 5% of a hot-water leaf extract instead of cellulose. Neither group's dietary intake changed over 
the course of the investigation. In the Lagerstroemia speciosa diet group, bodyweight growth and 

parametrial adipose tissue weight were considerably reduced. The Lagerstroemia speciosa diet group did 

not have lower blood glucose levels, but they did have lower haemoglobin A1C levels at the end of the 

study. There were no effects on serum lipids, however mice fed L. speciosa extract had a considerable drop 

in total hepatic lipid content (to 65% of the control level) (Suzuki Y et al., 1999). 

Whole plant  
The efficacy and safety of IQP-GC-101 (an unroasted Coffea arabica and Lagerstroemia speciosa) in 

reducing body weight and body fat mass in overweight Caucasian adults were investigated in a randomly 

selected, placebo-controlled, double-blind, parallel-group study that lasted 14 weeks (including a 2-week 

run-in phase). Three IQP-GC-101 or placebo tablets were taken twice a day, 30 minutes before main meals. 

All of the participants ate a 500 kcal/day energy deficit diet that included 30% fat as a source of energy. 

IQP-GC-101 resulted in a mean (±SD) weight decrease of 2.26 ±2.37 kg after a 12-week intervention, 

compared to 0.56 ±2.34 kg for placebo (p<=0.002). Body fat mass, waist circumference, and hip 

circumference all decreased considerably more in the IQP-GC-101 group. There were no major side effects 

noted (Chong P et al., 2014).  

 

Anti-inflammatory effect 

Leaves 

The carrageenan-induced acute inflammation and chronic formalin-induced paw edoema models were used 

to test the anti-inflammatory activities of Lagerstroemia speciosa leaves ethyl acetate and ethanol extracts. 

In both acute and chronic inflammatory models, the ethyl acetate extract dramatically decreased paw 

edoema in a dose-dependent manner, whereas the ethanol extract had no dose-dependent effect (Priya TT 

et al., 2008).  

 

Analgesic effect 

Roots 
The analgesic activity of a methanolic crude extract of Lagerstroemia speciosa roots was tested in mice by 

an acetic acid-induced writhing inhibition method. When compared to conventional diclofenac sodium 

(70.77% inhibition), the methanolic crude extract exhibited 35.38% and 53.85% (p<0.001) inhibition of 

writhing at doses of 200 and 400 mg/kg bw, respectively (Hussain F et al., 2014). 

Flower 

In mice, the analgesic efficacy of Lagerstroemia speciosa flower extracts was tested, with 16.68% 

suppression of writhing obtained for 400 mg/kg bw of Lagerstroemia speciosa extract. After 30 minutes of 

administration of 400 mg/kg bw of the methanol extract of Lagerstroemia speciosa flowers, a 48.24% 

elongation of the reaction time was found in a central analgesic activity assay using the tail-flick method 

(Sharmin T et al., 2018). 
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Fruits 
At oral doses of 250 and 500 mg/kg of body weight, the ethanol extract of Lagerstroemia speciosa dried 

fruits inhibited ((p<0.001) acetic acid-induced writhing in mice, which was comparable to the standard 

medicine diclofenac sodium at a dose of 25 mg/kg of body weight (Rahman A et al., 2011). 

Whole plant 

Formalin-induced pain, acetic acid-induced writhing, and thermal (hotplate and tail immersion) tests in rats 

were used to investigate the analgesic actions of an aqueous ethanolic extract of Lagerstroemia speciosa, 

while carrageenan-induced edoema of the hind paw of rats was used to investigate the anti-inflammatory 

activities. In hot plate and immersion experiments, the crude plant extract considerably enhanced the 

reaction time. It reduced writhings from acetic acid-induced abdominal contractions and pain lickings from 

formalin. The aqueous ethanolic extract was also found to have both central and peripheral effects, as 

evidenced by its effects on both phases of formalin-induced pain. At 200 mg/kg and above, the extract 

considerably reduced rat paw oedema volume (Gupta A et al., 2017). 

 

Antinociceptive activity 

Bark 

An acetic acid-induced gastric pain paradigm in mice was used to test the antinociceptive efficacy of a 

chloroform extract of Lagerstroemia speciosa bark. At the highest dose examined (500 mg/kg bw), a 

chloroform extract of Lagerstroemia speciosa bark showed considerable suppression of writhing (50.7%). 

There was a decrease in the number of writhings at the lower dose of 250 mg bark extract/kg bw when 

compared to controls, but the difference was not significant (Morshed A et al., 2010).  

 

Central nervous effects. 

Bark 

In isoniazid and pilocarpine-induced convulsions, the anticonvulsant efficacy of Lagerstroemia speciosa 

bark extracts was investigated. The extract at 400 mg/kg had considerable anticonvulsant efficacy in both 

mice, delaying the onset of convulsions (Bhowmik NR et al., 2016).  

Flower 

Lagerstroemia speciosa flower extract delayed the onset of sleep in the phenobarbitone-induced sleeping 

time test (30.22 min and 38.61 min at 200 and 400 mg/kg bw, respectively). The extract was also observed 

to reduce total sleeping time (by 99.45 mins and 107.6 mins, respectively, at 200 and 400 mg/kg bw) 

(Sharmin T et al., 2018). 

Gastrointestinal effects 

Leaves 
The impact of a methanolic extract of Lagerstroemia speciosa leaves (100 and 200 mg/kg bw orally for 7 

days) on dextran sulphate sodium-induced ulcerative colitis in C57BL/6 mice was investigated. Both doses 

of the extract dramatically reduced lipid peroxidation and restored the levels of innate antioxidants in colon 

tissue, preventing dextran sulphate sodium-induced inflammatory and ulcerative damage (Chaudhary G et 

al., 2017).  

Bark 

In mice, Lagerstroemia speciosa bark extracts at 200 and 400 mg/kg have anti-gastrointestinal motility 

action (Bhowmik NR et al., 2016). An experimental animal model was used to test the anti-diarrheal 

properties of a methanolic crude extract of Lagerstroemia speciosa roots. At doses of 200 and 400 mg/kg 

bw, the methanolic crude extract had anti-diarrhoeal efficacy and reduced the mean number of defecations 

by 32.75% (p<0.01) and 51.72% (p<0.001), respectively (Hussain F et al., 2014).  

 

Diuretic activity 

Whole plant 

In rats, the diuretic efficacy of ethyl acetate, ethanol, methanol, and water extracts (250 mg/kg bw, orally) 

of Lagerstroemia speciosa was tested. When compared to other extracts, the aqueous extracts had a better 

diuretic impact. The aqueous extract had the highest Na+, K+, and Cl excretion, as well as the highest 

Na+/K+ thrombolytic activity ratios, followed by ethanol, ethyl acetate, and methanol extracts (Thambi PT 

et al., 2013). 

 

Thrombolytic activity 

Leaves 

In ten healthy volunteers, the thrombolytic activity of Lagerstroemia speciosa leaf methanol extract was 

investigated (both male and female). A considerable percentage of clot lysis was observed in the fraction of 
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methanolic extract of Lagerstroemia speciosa leaf compared to the positive control streptokinase (31.06%), 

whereas the negative control saline water showed 3.81% clot lysis (Chowdhury AR et al., 2017). 

Flower 

Streptokinase was used to test the thrombolytic capability of extractsThe cardioprotective effect of 

Lagerstroemia speciosa leaf extract (containing 1 % corosolic acid) was evaluated in isoproterenol-induced 

myocardial injury in mice. Extract pretreatment augmented myocardial antioxidant status and attenuated 

myocardial oxidative stress. Myocardial apoptosis, as well as MMPs activities, was significantly prevented 

by the extract pretreatment in isoproterenol-induced myocardial injury in mice. Furthermore, extract 

pretreatment enhanced the nuclear protein expression of Nrf2 from Lagerstroemia speciosa flowers. To the 

greatest degree possible, the carbon tetrachloride soluble fraction produced clot lysis (64.80 ± 0.27%) and 

inhibited heat-induced hemolysis (41.90 ± 0.10%) (Sharmin T et al., 2018). 

 

Cardiovascular effects 

Leaves 

In isoproterenol-induced myocardial damage in rats, the cardioprotective activity of Lagerstroemia speciosa 

leaf extract (containing 1% corosolic acid) was investigated. Pretreatment with extract improved myocardial 

antioxidant state and reduced oxidative stress. In mice with isoproterenol-induced myocardial damage, 

extract pretreatment dramatically reduced myocardial apoptosis and MMP activity. Furthermore, extract 

pretreatment increased the expression of the Nrf2 nuclear protein. (Sahu BD et al., 2015).  

 

Inhibited the TNFα production 

Whole plant 

Plant extracts were tested for their ability to suppress AGE-stimulated TNF production in CML-stimulated 

cultured macrophages. TNF production was decreased by 14.6% -22.7% after pretreatment with extracts of 

Lagerstroemia speciosa, water chestnut, Chinese blackberry, persimmon leaf, Kuma bamboo, and their 

mixture. Pretreatment with these extracts had no effect on cell viability (Sato K et al., 2015). 

 

Beneficial effect in skin aging 

Flower 

The mechanisms of skin ageing included oxidative damage and increased activation of proteolytic enzymes. 

The inhibition of these systems seems to be a promising strategy for avoiding skin ageing. The inhibitory 

effects of Lagerstroemia speciosa ethanolic flower extract on hyaluronidase, elastase, and tyrosinase were 

examined, as well as the extract's protective benefits against hydrogen peroxide-induced oxidative stress in 

human keratinocytes. The antioxidant activity of Lagerstroemia speciosa floral extract was found to be 

comparable to that of ascorbic acid. It also suppressed the action of hyaluronidase, elastase, and tyrosinase. 

Furthermore, the floral extract had a significantly stronger inhibitory potential against hyaluronidase than 

standard oleanolic acid. In human keratinocytes, it also prevented cell death caused by hydrogen peroxide 

(Kolakul P et al., 2017). 

 

Xanthine oxidase inhibition 

Leaves 

A bioassay-guided fractionation technique was used to investigate the inhibition of xanthine oxidase in 

aqueous extracts of Lagerstroemia speciosa leaves. The aqueous extracts of Lagerstroemia speciosa leaves 

yielded two potent substances (valoneic acid dilactone and ellagic acid). Valoneic acid dilactone had a 

higher inhibitory impact on xanthine oxidase than allopurinol (Unno T et al., 2004). 

 

Hepatoprotective effects 

Leaves 

In rats, the hepatoprotective efficacy of Lagerstroemia speciosa leaves extract rich in poorly soluble 

hydroxy- and polyhydroxy-organic phytomolecules was investigated against carbon tetrachloride-induced 

liver damage. Oral administration of the extract (self micro emulsifying formulation, 100 mg/kg) offered 

considerable protection in marker enzymes such as AST (p<0.001), ALT (p<0.001), ALP (p<0.001), and 

total bilirubin (p<0.001), equivalent to silymarin. The extract also boosted GSH, SOD, and CAT levels 

significantly (p<0.001) (Amresh G et al., 2017). 
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Nephroprotective effects 

Leaves 

In cisplatin-induced acute renal damage in Balb/C mice, an ethyl acetate extract of Lagerstroemia speciosa 

leaves was tested for nephroprotective activity. At doses of 50 and 250 mg/kg, the ethyl acetate extract 

reduced cisplatin-induced urea and creatinine concentrations in a dose-dependent manner. It also protected 

the renal antioxidant enzymes superoxide dismutase, catalase, glutathione peroxidase, and reduced 

glutathione from the cisplatin-induced decrease (Priya TT et al., 2007).  

Ginseng and Lagerstroemia speciosa leaf extracts, given at a rate of 150 mg/kg bw/day for 15 days, were 

found to protect mice from fluoride-induced nephrotoxicity produced by STZ (Basha MP and Saumya SM, 

2013). 

 

Antifibrotic Activity  

Whole plant 

The impact of ethanol leaf extract of L. speciosa on male albino Wistar rats with carbon tetrachloride 

(CCl4)-induced liver fibrosis was investigated (Prabhu VV et al., 2010). CCl4 at a dose of 1 ml/kg body 

weight, combined with an equal amount of corn oil, was given twice weekly to induce liver fibrosis. The 

level of aspartate transaminase, alanine transaminase, alkaline phosphatase, and bilirubin in the serum, as 

well as histological examinations, were used to determine the extent of liver fibrosis. The hydroxyproline 

concentration in the liver, serum enzyme levels, and total bilirubin were all lowered after oral administration 

of the extract at 100 mg/kg body weight. Following treatment of the extract, the CCl4-damaged liver 

improved, indicating that it has a powerful anti-fibrotic activity. 
 

Cytotoxic activity  

Fruit 

Using the brine shrimp (Artemia salina) lethality bioassay, the ethanol fruit extract of L. speciosa showed 

prominent cytotoxic activity (Rahman MA et al., 2011). Lethal concentration (LC50) was 60 µg/ml and 

LC90 was 100 µg/ml.  

 

Nanoparticle 

Antimicrobial, photocatalytic and cytotoxic activity 

To yet, there has been no report on the production of nanoparticles from the fruits of this plant, nor on the 

investigation of their antibacterial properties. So far, the antibacterial, biofilm, photocatalytic, and 

cytotoxicity activities of silver and zirconium oxide nanoparticles synthesised from aqueous extract of L. 

speciosa leaves have been studied. 

The green synthesis approach was used to make silver nanoparticles from an ethanolic extract of Jarul fruits 

(which contains a stabilising ingredient) that resembled the activities of Ee-Ls, Ag2O, and Ls-Ag NPs. Ee-

Ls and Ag2O are less biologically functional than Ag NPs. 

 

The biological consequences and pharmacological qualities of the secondary metabolites measured in this 

study are numerous (Laruan et al., 2013). These preliminary phytochemicals were discovered in various 

sections of Lagerstroemia speciosa (fruits, leaves, roots, etc) (Azad A et al., 2019; Bellah S.F. et al., 2016; 

Saraswathi V.S. et al., 2011). As a result, Ee-Ls polysaccharides, phenols, proteins, saponins, and tannins 

are the most effective biomolecules in the production of Ls-Ag NPs (Sahu N et al., 2016; Pettegrew C et 

al., 2014). HRTEM analysis was used to examine the morphology of Ls-Ag NPs. With an average particle 

size of 50-60 nm, the Ls-Ag NPs identified the eclipse in form. The prelims constituents viz. carbohydrates, 

phenols, proteins, saponins, and tannins have been reported as potential reducing/ stabilising agents in the 

synthesis of Ls-Ag NPs (Kavitha R et al., 2011; Juvekar M et al., 2009).  

According to Saraswathi and Santhakumar, 2017, the presence of tannins will aid to cap the zirconium oxide 

nanoparticles and display photocatalytic activity (Sisaraswathi V et al., 2017). Similarly, the extract's 

capping qualities are reflected in the carbohydrate content (Sharma V.K. et al.,2009). Saraswathi et al., 

2017, reported the creation of silver nanoparticles employing secondary metabolites (tannins, phenols, and 

flavonoids) as a reducing agent during synthesis and shown biofilm activity against Pseudomonas 

aeruginosa clinical strains. 

FESEM analysis was used to describe the surface texture and structure of synthesised Ls-Ag NPs. The 

hydrogen bond and electrostatic interactions between the bio-organic capping molecules bound to the Ls-

Ag NPs resulted in the SEM images being aggregated onto the surface (Priya M.M. et al., 2011). The SEM 

morphology of crystalline spherical Ag NPs has been reported in a similar case (Sundararajan B et al., 

2014). 
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The antibacterial activity of synthesised Ls-Ag NPs was compared to that of Ag2O (uncapped Ee-Ls) and 

Ee-Ls against two bacterial strains, Staphylococcus aureus (gram-positive) and Escherichia coli (gram-

negative), as well as one fungus strain, Aspergillus Niger. The results suggest that the synthesis of Ls-Ag 

NPs has higher antibacterial activity than Ag2O and Ee-Ls; Elumalai K and Velmurugan S found a similar 

result in 2015. The activity's likely cause is determined by particle size, shape, specific surface area, and 

the presence of phytochemical components.  

Ee-Ls fruits act as capping agents around the Ls-Ag NPs in green synthesised Ls-Ag NPs, reducing particle 

size and enriching antibacterial capabilities. Sundararajan and Kumari observed in 2014 that the synthesised 

Ag NPs had better antibacterial activity than the L.speciosa leaves extract. As a result, we can conclude that 

the synthesis of Ls-Ag NPs is a valuable and effective antibacterial and antifungal agent that is more 

selective and cost-effective. 

 

POTENTIAL COMMERCIAL APPLICATIONS 

Because L. speciosa has reasonably durable wood characteristics, it is frequently used to make decorative 

furniture, farming equipment, ploughs, boats, posts, rafts, and beams. They are great for interior decorating 

because of their capsular fruits (Pandey, 2012). Powdered leaves are used as a reagent for hair colouring 

(Gilman and Watson, 1993). Branches that have been pruned can be composted and utilised as a high-

quality biofertilizer (Sannigorahi, 2009). It has positive qualities as a fodder component (Chhetri, 2010). 

Currently, it has been discovered that growing tussar silkworms on L. speciosa leaves is more helpful 

(Pandey, 2012). It serves as a major transitional pool between closed evergreen forests and deciduous forest 

woodlots (Mui, 2006). It can withstand the harsh conditions of drought-prone locations. As a result, they 
selected extensively eroded and polluted sites for afforestation (Madulid et al., 2010). Also, a notable 

potential was found to sequester carbon from the environment, assuring its significance in ecological 

restoration (Pandey and Singh, 2011). 

Ornamental characteristics of L. speciosa 

Their flowers, which are graced with lavender, pink, purple, red, and white 6-10 inch cluster blooms with a 

ruffled and crinkly appearance, have morphological characteristics. It blooms in the spring, but the summer 

blooms are spectacular. Banaba is the centre of allurement because to its upright spreading, vase-shaped 

beautiful canopy distribution, bark surface with papery flakes, Goudy trunk, and light buttressed structure. 

It improves plantations, gardens, landscapes, parking spaces, and homesteads along highways and avenues. 

It has a wide range of utilitarian benefits in addition to its cosmic beautifying potential. As a result, L. 

speciosa possesses beautiful qualities as well as valuable biological and chemical properties, making it a 

"silver bullet" for ever-increasing populations. 

CONCLUSION 

Lagerstroemia speciosa is one of the most important medicinal plants mentioned in Ayurveda 

(Bhavaprakash Nighantu), having various phytochemical and pharmacological properties. Various 

Bioactive compounds have been isolated from different parts of the plant and have been tested against 

different properties. Ellagic acids and Ellagitannins, Corosolic acid (Leaves), Stigmasterol (Stem), Beta-

sitosterol (Bark), 12-acetyloxy-9 octadecenoic acid (Seeds), Delphinidin-3 arabinoside (Flower), 

Lagerstroemin (Whole plant) are some of the isolated compounds showing potential effects against various 

activities. Corosolic acid (CRA), one of the components of banaba leaves, has been reported to have anti-

inflammatory and hypoglycemic actions, it can improve hypertension, abnormal lipid metabolism, and 

oxidative stress, which suggests CRA can be beneficial for preventing atherosclerosis-related diseases.  

The plant was also tested for its Phytochemical constituents and it showed that the primary metabolites such 

as glycosides and tannins exist abundantly in the leaves, while flavonoids, saponins, tannins, steroids are 

the secondary metabolites that were found to be present in the methanolic extract of the plant sample which 

has been of interest to the scientific community because of recent reports on their antiviral, antifungal, anti-

inflammatory, and cytotoxic properties. Recently reports have also shown that tannins have potential value 

as cytotoxic and antineoplastic agents. The current review discussed the pharmacological effects of 

Lagerstroemia speciosa which included antimicrobial, antioxidant, anticancer, antidiabetic, hypolipidemic, 

antiobesity, anti-inflammatory, analgesic, gastrointestinal, diuretic, thrombolytic, cardiovascular, central 

nervous, inhibition of TNFα production, xanthine oxidase inhibition, hepatoprotective and nephroprotective 

effects. The review also highlighted the chemical constituents, toxicity, and the recommended doses of 
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Lagerstroemia speciosa as a promising medicinal plant for therapeutic purposes as a result of effectiveness 

and safety.  

The silver nanoparticles have been synthesized using the green method. The analysis of secondary 

metabolites has revealed the presence of carbohydrates, phenols, proteins, saponins, and tannins in the 

ethanolic extract of fruits of L.speciosa (Ee-Ls). These metabolites act as reducing agents, thereby reducing 

the metal ions into nanoparticles (Ls-Ag NPs) in an environmentally friendly manner while Ee-Ls stabilizes 

the nanoparticles and hence belongs to the green synthesis method. Their morphological studies have 

revealed particle sizes of 50-60 nm with eclipsed shapes. The biosynthesized Ls-Ag NPs possess many 

effective antimicrobial activities against two bacterial strains: Staphylococcus aureus (gram-positive) and 

Escherichia coli (gram-negative) and one fungal strain: Aspergillus niger as compared to Ee-Ls and Ag2O. 

These findings seem to be imperative from an environmental, pharmaceutical and therapeutic point of view. 

Recent research on Lagerstroemia speciosa has proved its potential commercial applications such as in the 

field of ornaments, timber properties used for making furniture, agriculture implements, biofertilizer, etc, 

which in the future will aid in the development of new applications, as well as the reduction of the growing 

reliance on chemicals in therapeutics and the development of products with minimum adverse effects. 
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