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Abstract 

Background: Plants are important resources in healthcare as they contain primary and secondary 

metabolites. These secondary metabolites have shown to possess various beneficial effects, which provide 

the scientific base for the use of herbs in the traditional medicine where they, contribute significant 

biological activities such as hypoglycemic, anti-diabetic, antioxidant, anti-microbial, anti-inflammatory, 

anti-carcinogenic, antimalarial, anticholinergic, anti-leprosy activities etc. Therefore, the active 

substances present in the medicinal plants have gained much importance because of their versatile 

applications. Lagerstroemia speciosa (L.) Pers (Lythraceae) also known as banaba, possesses several 

polyphenolic compounds.These phytoconstituents include ellagic acid and its derivatives, triterpenes 

(tannins), triterpenoids (corosolic acid), quercetin, isoquercitin, flavones and glycosides, with various 

biological activities. 

Aims and Objectives: Objective of this study was to confirm various phytochemicals in ethanolic banaba 

leaves extract (EBLE) by qualitative analysis and quantitative analysis by high performance thin layer 

chromatography (HPTLC). 

Materials and Methods: Ethanolic leaf extract of Lagerstroemia speciosa (L.) Pers., was purchased from 

Quimico (Batch no. KAN/BE/1801009). Herbal Extract Manufacturer, Bengaluru, India. The preliminary 

phytochemical analysis was done by method of Harborne, 1973. HPTLC was performed using, aluminum 

sheets coated with silica gel GF254 (Merck 20 x 20 cm) and were used as adsorbent (stationary phase). 

The plates were pre- washed by methanol and activated at 600°C for 5 min prior to chromatography. 

Results and Conclusion: The qualitative results confirm the presence of primary metabolites and 
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secondary metabolites in EBLE. Quantitative analysis confirmed. Presence of berberine, corosolic acid, 

gallic acid and ellagic acid in EBLE extract has been analyzed by HPTLC method. 

Keywords: Corosolic acid, banaba extract, Hepatoprotective activity, Lagerstroemia speciosa, 

 

INTRODUCTION 

 

Plants are one of the important sources of ethnomedicine. It has been estimated that 

14-18% of higher plants were used for medicinal purpose and relatively 74% 

pharmacologically active plants were discovered after following up on ethnomedicinal usage 

of the plants (Petrovska, 2012). Plants contain primary and secondary metabolites. Primary 

metabolites include sugars, amino acids, tricarboxylic acids, proteins, nucleic acids and 

polysaccharides (Erb and Kliebenstein, 2020). Secondary plant metabolites are numerous 

chemical compounds produced by the plant cell through metabolic pathways derived from the 

primary metabolic pathways (Kumar et al, 2021). These secondary plant metabolites are 

glycosides, flavonoids, phenolics alkaloids, saponins, terpenes, lipids and carbohydrates etc. 

Particularly, secondary metabolites have shown to possess various beneficial effects, which 

provide the scientific base for the use of herbs in the traditional medicine in many ancient 

communities. They have been described as antibiotic, antifungal and antiviral and therefore, 

they are able to protect plants from pathogens. For instance, phenolic compounds are 

important natural compounds which have been shown to possess wide range of bioactivities 

(Rahman et al, 2021) 

 

These secondary metabolites from medicinal plants contribute significant biological activities such as 

hypoglycemic, anti-diabetic, antioxidant, anti-microbial, anti-inflammatory, anti-carcinogenic, 

antimalarial, anticholinergic, anti-leprosy activities etc. (Rady et al, 2018). Therefore, the active 

substances present in the medicinal plants have gained much importance because of their versatile 

applications (Duangjai, 2018). Therefore, these secondary metabolites serve as drug precursors, drug 

prototypes, and pharmacological probes (shah et al, 2020). A variety of medicinal plants have been 

screened and their isolated phytochemicals play a pivotal role in the drug discovery programs worldwide 

(Wawrosch and Zotchev ,2021) these secondary metabolites can also be used as blue prints for the 

manufacture of synthetic drugs of a similar structure, or serve as building blocks or starting materials for 

the productionof semi-synthetic drugs (Wawrosch and Zotchev ,2021). 
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Lagerstroemia speciosa (L.) Pers (Lythraceae) possesses several polyphenolic compounds (Posadzk et al, 

2013). To date, more than 40 phytoconstituents have been identified and isolated from different parts of L. 

speciosa plant. These phytoconstituents include ellagic acid and its derivatives, triterpenes (tannins), 

triterpenoids (corosolic acid), quercetin, isoquercitin, flavones and glycosides, with various biological 

activities (Posadzk et al, 2013. Traditionally, tea made from banaba leaves has been used to treat diabetes 

mellitus in Southeast Asia (rohith singh and Ezhilarasan 2021). L. speciosa leaf extract has been reported for 

its extensive anti-diabetic, anti-obesity (Dina et al. 2009), anti- inflammatory, antioxidant, antiviral, 

antibacterial (Posadzk et al, 2013), anti- hypertensive (Moure et al., 2001), anti-fibrotic (Mossa et al. 2015) 

and analgesic (Vladimir et al. 2015) effects. The leaves and flower extract of banaba is reported to have 

hepatoprotective effects against a variety of liver injury models such as hepatic fibrosis, non-alcoholic 

steatohepatitis, and oxidative stress in liver (Amresh et al. 2018; Tiwary et al. 2017; Sai Saraswathi et al. 

2017). Identification of specific phytochemicals needs special attention because of complex nature of plant 

based medicines and the inherent variability of their constituents (Rajani et al. 2008). In view of the above 

scenario, qualitative and quantitative phytochemical investigation was carried out to identify the potential 

phytocompounds in EBLE in the present study. 

 
AIM AND OBJECTIVES 

1. To confirm the presence of various phytochemical compounds in EBLE by qualitative 

analysis 

 
2. To identify the phytochemical compounds present in EBLE quantitatively by high 

performance thin layer chromatography (HPTLC) method 

MATERIALS AND METHODS 

 
Plant material and extraction 

Ethanolic leaf extract of Lagerstroemia speciosa (L.) Pers., was purchased from 

Quimico (Batch no. KAN/BE/1801009). Herbal Extract Manufacturer, Bengaluru, India. As 

per the manufacturer’s certificate, ethanolic banaba leaves extract (EBLE) contains 20% 

corosolic acid, which was analyzed and proved by high performance liquid chromatography 

assay.
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Fig 1 Lagerstroemia speciosa (L.) Pers leaves 

 

 

 

 

 

 

 

Fig 2 High Performance Liquid Chromatography Preliminary 

Phytochemical Analysis 

The preliminary phytochemical analysis was done by Harborne, 1973. The following 

preliminary phytochemical tests were performed in EBLE. 

 
Identification test for Alkaloids 

a) Dragendorff’s test: To the EBLE, diluted hydrochloric acid and Dragendorff’s reagent 

was added. The reddish brown precipitate formation confirms alkaloids presence. 

b) Tannic acid test: To the EBLE, diluted hydrochloric acid and tannic acid solution was 

added. The cream buff colored precipitate formation indicates presence of alkaloids. 

 
Identification test for Amino acids 

a) Millon’s test: 2 mL of Million’s reagent was added to the EBLE, the white color 

precipitate formation confirms the amino acids. 

b) Ninhydrin test: Ninhydrin solution was added to the EBLE and boiled. The violet color 

formation confirms the amino acid. 

 
Identification test for Carbohydrates 

a) Molisch’s test: To the EBLE, few drops of alcoholic α-naphthol, and few drops of 
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concentrated sulphuric acid were added through sides of test tube. Appearance of purple to 

violet color ring at the junction confirms the presence of carbohydrates. 

b) Barfoed’s test: 1 mL of EBLE is heated with 1 mL of Barfoed’s reagent. Formation of 

red cupric oxide indicates the presence of monosaccharide. Disaccharides on prolonged heating 

(about 10 minutes) may also cause reduction, owing to partial hydrolysis to monosaccharides. 

c) Seliwinoff’s test (Test for ketohexoses): To the EBLE, crystals of resorcinol and equal 

volume of concentrated hydrochloric acid was added and it was heated on a water bath. 

Formation of rose color indicates the presence of carbohydrates (eg. fructose, honey). 

Identification test for Flavonoids 

a) Shinoda test: To the EBLE few magnesium turnings and concentrated hydrochloric acid 

were added drop wise. Pink scarlet, crimson red or occasionally green to blue color 

appearance after few minutes indicates the presence of flavonoids. 

b) Alkaline reagent test: A few drops of sodium hydroxide solution were added to EBLE. 

The intense yellow color change to colorless on addition of dilute acid confirms the 

flavonoids. 

 
Identification test for Glycosides 

Legal’s test: The EBLE was treated with pyridine and alkaline sodium nitroprusside solution. 

Appearance of blood red color indicates cardiac glycoside. 

 
Identification test for Phenolic compounds 

Ferric chloride test: Treat the extract with ferric chloride solution, blue color appears if 

hydrolysable tannins are present and green color appears if condensed tannins are present. 

 
Identification test for Tannins 

a) Test for gallotannins: To the extract, potassium iodide solution was added, appearance 

of pink color indicates the presence of free gallic acid 

b) Test for ellagitannins: To the extract, acetic acid and concentrated nitric acid were 

added. The appearance of pink at first and then purple and blue indicates the presence of 

ellagitannins 

 
Identification test for proteins 

a) Test with trichloroacetic acid (TCA): To the extract, add TCA, precipitate is formed, 

which indicates the presence of proteins 

b) Xanthoproteic test: To the (5 mL) of extract, 1 mL of concentrated nitric acid was added 

and boil, yellow precipitate is formed. After cooling it, add 40% sodium hydroxide solution, 

orange color is formed. 
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Identification test for Steroids 

Libermann-Burchard test: To the plant extract few drops of acetic anhydride was added and 

it was boiled and cooled. Then concentrated sulphuric acid was added from the side of the test 
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tube, at the junction two layers brown ring was formed and upper layer turns green indicates 

the presence of steroids and deep red color formation indicates presence of triterpenoids. 

 
High Performance Thin Layer Chromatography 

HPTLC plate 

HPTLC plates are aluminum sheets coated with silica gel GF254 (Merck 20 x 20 cm) and were 

used as adsorbent (stationary phase). The plates were pre- washed by methanol and activated at 

600°C for 5 min prior to chromatography. 

Sample preparation 

5 mg of EBLE was weighed and dissolved in 1 mL of methanol and the volume was 

made up to 10 mL in a volumetric flask. The standards, corosolic acid, berberine, gallic and 

ellagic acid was weighed at a concentration of 1mg/ml and dissolved in methanol. The stock 

concentration of the standards was diluted using methanol and a working concentration of 50 

µg/mL was used. 10 µL of sample and each standards were used. 

Procedure 

The method employed silica gel 60 F254 (20 x 10 cm) precoated plates (10×10 cm 

with 250 μM thickness) (Merck, Darmstadt, Germany) was used as stationary phase. HPLC 

grade chloroform: methanol (9.5:0.5), isopropanol: formic acid: water (4.5:0.1:0.4), 

chloroform: ethyl acetate (EA): formic acid (FA) (2.5:2:0.8) and Toluene: EA: FA: methanol 

(3:3:0.8:0.2) were used as mobile phases for corosolic acid, berberine, gallic acid and ellagic 

acid respectively. 10 μL of EBLE and the corresponding standards were applied on the 

HPTLC aluminium sheets as different tracks in the form of 6 mm wide bands by using a 

semiautomatic Linomat 5 spotter at a distance of 12 mm and 8 mm from the bottom. Nitrogen 

gas was used for drying bands and drier was used to dry bands The chamber (20 x 10 cm) was 

saturated using mobile phase (20 ml) in each flat- bottomed twin trough TLC chamber at 

room temperature (25 ± 2°C and 40% relative humidity), 30 min before the development of 

the HPTLC plate. The sealed chamber with parafilm was covered with glass lid. The TLC 

plates were allowed to develop in a twin trough chamber, and the linear ascending 

development was carried out. The solvent system was selected in a trial and error manner to 

discriminate the maximum number of compounds as well as to elute the respective marker 

compounds. Development was done in ascending mode using CAMAG Automatic TLC 

Sampler 4 (ATS4), which was programmed through winCATS software. 

RESULTS 

Qualitative phytochemical analysis 

Phytochemical screening is necessary to establish the information about the chemical 

diversity of the plants. Preliminary phytochemicals screening is an essential step for the 

detection of various bioactive principles present in the medicinal plants and subsequently may
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lead to drug discovery and development. Most of these chemical entities are important for the therapeutic 

usage. The results of qualitative phytochemical analysis of EBLE are given in Table 1. The results 

confirm the presence of primary metabolites, proteins, amino acids and carbohydrates. The presence of 

secondary metabolites such as alkaloids, phenolic compounds, tannins was also reported. Presence of 

steroids and glycosides were also indicated. 

 
 

Fig 3 Phytochemical test for Gums Fig 4 Phytochemical test for Proteins 

  

Fig 5 Phytochemical test for Tannins Fig 6 Phytochemical test for Amino acids 

 
 

Fig 7 Phytochemical test for Fixed & Volatile 

oils 

Fig 8 Phytochemical test for Carbohydrates 
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Fig 9 Miscellaneous photos of phytochemical tests 

Table 1. Results of qualitative phytochemical analysis of EBLE 
 
 

S.No Phytoconstituents Test Name Inference 

1 Protein ● Trichloroacetic Acid Test 

● Xanthoprotein Test 

Positive 

2 Amino acids ● Millons Test 

● Ninhydrin Test 

Positive 

3 Carbohydrates ● Molisch Test 

● Barfoed’s Test 

● Seliwinoff’s Test 

Positive 

4 Alkaloids ● Dragendroff’s Test 

● Tannic acid Test 

Positive 

5 Flavonoids ● Shinoda Test 

● Alkaline reagent Test 

Positive 

6 Phenolic 

Compounds 

● Ferric Chloride Test 
Positive 

7 Tannins ● Gallotannins test 

● Ellagitannins test 

Positive 

8 Steroids ● Libermann-Burchard test 
Positive 

9 Glycosides ● Legal’test 
Positive 
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10 Saponins ● Foam test 
Positive 

 

Quantitative phytochemical analysis 

Presence of berberine, corosolic acid, gallic acid and ellagic acid in EBLE extract has been 

analyzed by HPTLC method. Chromatograms shows the presence of the above phytoconstituents in 

EBLE with the Rf values of 0.24 vs.0.23 (berberine) (Figure 1), 0.77 vs. 0.79 (corosolic acid) 

(Figure 2), 0.44 vs. 0.39 (gallic acid) (Figure 3) and 0.32 vs 0.42 (ellagic acid) (Figure 4) of their 

corresponding standards respectively was detected in EBLE extract. The quantitative analysis 

showed the presence of corosolic acid (12.87 µg), berberine (3.19 µg), gallic acid (2.94 µg) and 

ellagic acid (1.14 µg) per mg of EBLE (Table 2- 5). 

 

Fig 10. HPTLC chromatogram showing standard and presence of berberine in EBLE. A. 

HPTLC chromatogram of standard berberine with Rf value 0.23 b. HPTLC 

chromatogram of berberine in EBLE with Rf value 0.24. 
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Fig 11. HPTLC chromatogram showing standard and presence of corosolic acid in 

EBLE. A. HPTLC chromatogram of standard corosolic acid with Rf value 0.79 b. 

HPTLC chromatogram of corosolic acid in EBLE with Rf value 0.77. 

 

 

 

 

 

 

 

 

 

 

 

 

 
A B 

Fig 12. HPTLC chromatogram showing standard and presence of ellagic acid in 

EBLE. A. HPTLC chromatogram of standard ellagic acid with Rf value 0.30 b. 

HPTLC chromatogram of ellagic acid in EBLE with Rf value 0.32 
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A B 

Fig 13. HPTLC chromatogram showing standard and presence of gallic acid 

in EBLE. A. HPTLC chromatogram of standard gallic acid with Rf value 

0.39 b. HPTLC chromatogram of gallic acid in EBLE with Rf value 0.44. 

 
DISCUSSION 

Medicinal plants possess a variety of secondary metabolites with beneficial biological 

activity that can be of therapeutic value. The protective effect of herbs has been attributed 

by the phytochemicals, which are the non-nutrient plant compounds (Rohit Singh and 

Ezhilarasan, 2020). The phytochemical compounds such as phenols, reducing sugars, 

flavones, saponins, alkaloids, proteins, glycosides, anthroquinones, triterpenoids and 

quinines were qualitatively analyzed using standard methods. Each phytochemical 

possesses a wide range of bioactivities, which may help in hepatoprotection and protection 

against other chronic diseases like cancer, diabetes, cardiovascular disorders etc. (Choi et 

al, 2015).The preliminary phytochemical analysis of EBLE showed the presence of 

terpenes, phenols, flavonoids, tannins, saponins, total proteins, glycosides, carbohydrates, 

steroids, and alkaloids in considerable amount. It has been reported that saponin, terpenoid, 

flavonoid, tannin, steroid and alkaloid rich medicinal plants have been reported to have 

hepatoprotective, antioxidant, analgesic and anti-inflammatory effects (Valan et al, 2010; 

Gupta et al, 2017; Orhan et al, 2007). The presence of phenols has been responsible for the 

ability to block specific enzymes that causes inflammation. They also modify the 

prostaglandin pathways there by protecting platelets from clumping (Akindele and 

Adeyemi,2007). Tannins are basically astringent and it has wound healing properties and it 

reduces inflammation of mucous membrane (Ibrahim et al, 2018). Altogether, the major 

role of the phytochemicals is used for the protection against oxidation (Cilla et al, 2017). 

Therefore, the presence of the above phytochemicals in EBLE extract may offer several 

beneficial effect, if it is administered against various drug and chemical induced 

hepatotoxic agents. 
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Conclusion 

Our preliminary qualitative phytochemical analysis of EBLE revealed the presence of 

primary metabolites such as proteins, amino acids and carbohydrates and secondary 

metabolites such as alkaloids, phenolic compounds, tannins, steroids and glycosides. The 

quantitative analysis showed the presence of corosolic acid (12.87 µg), berberine (3.19 µg), 

gallic acid (2.94 µg) and ellagic acid (1.14 µg) per mg of EBLE . The results obtained from 

this study will play a significant role in setting standards for this medicinal plant. 

Phytochemicals reported from EBLE exerts various therapeutic properties .Corosolic acid 

which was quantified from the ethanolic banaba leaves   extract using HPTLC could be 

used as a chemical marker for the standardization of L. speciosa.Hence,phytochemicals 

obtains from EBLE may have beneficial effects like anti-inflammatory, anti-diarrheal, anti- 

gout effects and a promising hepatoprotective property. 
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Table 2. Analysis of peak table from HPTLC studies of berberine 
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Rf- Retention factor, EXT- Extract (ethanolic banaba leaves extract). 
 

Table 3. Analysis of peak table from HPTLC studies of corosolic acid 
 

 
 

Rf- Retention factor, EXT- Extract (ethanolic banaba leaves extract). 
 

Table 4. Analysis of peak table from HPTLC studies of gallic acid 
 

Rf- Retention factor, EXT- Extract (ethanolic banaba leaves extract). 

 
 

Table 5. Analysis of peak table from HPTLC studies of ellagic acid 
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Rf- Retention factor, EXT- Extract (ethanolic banaba leaves extract
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