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Abstract. 

Aim: The aim of the present investigation is to study HPLC 

process to evaluate Some Active Flavonoids in Ethyl Acetate 

Extract of Leaves of Butea monosperma Linn. 

Material and methods: Using a soxhlation device, the leaves 

of Butea monosperma Linn. were extracted in stages. Each 

powdered batch (500g) was extracted in stages with polarity- 

graded solvents such as petroleum ether (Pet. Et) (60-80º), 

chloroform (CHCl3), ethyl acetate (EtOAc) using a soxhlet 

extractor. Alkaloids, flavonoids, glycosides, tannins, phenols, 

and steroids, among other chemical families of components, 

were identified through qualitative phytochemical screenings 

of each extract. To make a 10 g/ml stock, standard phenolic 

markers like quercetin, rutin, catechin, gallic acid, and 

chlorogenic acid were dissolved in methanol. Phytoconstituents 

were separated and identified from extracts using various 

solvents and combinations of solvents, which were chosen after 

consulting the literature. 

Results and Discussion: Preliminary phytochemical screening 

showed the revealed that the leaves contain steroid, triterpenoids, 

fatty acid and alkaloids. While the ethyl acetate extract found 

to contain therapeutically important phytoconstitutes such 

as steroids, triterpenoids, saponins, flavonoids, and tannins. 

Bioactive extracts of Butea monosperma were found to include 

flavonoids and phenolic substances. In ethyl acetate extract, 

various flavonoids and phenolic compounds were discovered. 

Conclusion: This is a preliminary report on the identification 

of phytochemical and HPLC evaluation of ethyl acetate 

extract of leaves of Butea monosperma Linn. and to unravel 

the mechanisms driving bioactive qualities and the existence 

of putative synergy among these substances, more research 

is needed on the isolation and characterization of individual 

Flavonoids or phenolic compounds. 

Key words. HPLC method, quantification of some active 

flavonoids, ethyl acetate extract, Butea monosperma Linn., 
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Introduction. 

Nature continues to fulfill its role as man's primary source of 

healing. Functional nutrition has been shown to be important 

in reducing the risk of some chronic diseases, according to 

research in preventive medicine. The human body's natural 

defence mechanism may be insufficient to counteract the 

harm produced by oxidative stress [1]. Quercetin and other 

flavonoids are structured to operate as potent antioxidants. This 

has been demonstrated in vitro numerous times. Quercetin, as 

a prominent flavonoid ingredient, is able to prevent various 

chronic degenerative illnesses [2]. Synthetic antioxidants are 

connected to a variety of negative side effects, such as liver 

damage and mutagenesis, according to growing scientific data 

[3]. As a result, there has been a surge in interest in natural 

goods as antioxidants, which restrict free radical reactions and 

protect the human body from illnesses like cancer and diabetes. 

Plants and other herbal extracts, Polyphenolic substances (such 

as gallocatechins, delphinidin, cyanidin, gallic acid, ellagic 

acid, pelargonidin, and sitosterol) might have high antioxidant 

capabilities, according to recent study [4]. 

In conclusion, high-performance liquid chromatography 

(HPLC) is a versatile analytical procedure that takes cheaper 

equipment and less experience. The investigation aims to 

develop a rapid, sensitive, and accurate analytical process for 

assessing flavonoids in plant extract bioactive extracts and their 

pharmaceutical dosage form, which could be used to examine 

various plant extract samples and formulations on a regular 

basis [5]. The goal of this research is to figure out how much 

flavonoids are in Butea monosperma Linn extract. 

Materials and Methods. 

Extraction of plant materials: 

The leaves of Butea monosperma Linn. are subjected for 

successive extraction using soxhlation apparatus. Each 

powdered batch (500g) was extracted in stages with solvents 

of varying polarity, such as petroleum ether (Pet. Et) (60-80º), 

chloroform (CHCl3), ethyl acetate (EtOAc) using a soxhlet 

extractor. The extraction was carried out till to exhaust. The 

extract was dried under vacuum and processed for the further 

HPLC analysis [6]. 

Preliminary phytochemical evaluation: 

The existence of main bioactive phytocompounds or 

components (alkaloids, flavonoids, glycosides, tannins, phenols, 

and steroids) was investigated employing qualitative screens of 

each extract [7]. 

Marker based estimation of extracts by HPLC: 

Agilent liquid chromatography system series 1200 with 

quaternary pump, Rheodyne injector with fixed loop of 20 l, and 

UV detector is employed. At room temperature, the separation 

was performed using a Waters Symmetry C-18 Column (250 

X 4.6mm, particle size 5m) followed by an ODS guard column 

(10m, 10mm X 5mm ID) [8]. 

Preparation of sample solution: The bioactive extract i.e. 

EtOAc was dissolved in respective solvents to get 1 mg/ml as a 

reference solution [9]. 

Preparation of standard solutions: Standard phenolic and 

flavonoids markers (quercetin, rutin, catechin, gallic acid, and 

chlorogenic acid) are dissolved in methanol to make a 10 g/ml 

stock [10]. 
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Chromatographic conditions: 

Phytoconstituents were separated and identified from extracts 

using various solvents and combinations of solvents, which 

were chosen after consulting the literature. The best possible 

combination of mobile phase is employe for each marker [11]. 

HPLC specifications for analysis of extract. 

Specifications for HPLC analysis of ethyl acetate extract 

(Table 1). 

 
Table 1. Specifications for HPLC analysis of ethyl acetate extract. 

 

Sr. 

no 

Active 

Phytocompounds 

Mobile 

phase (v/v) 

Flow 

rate 

(ml) 

Standard 

Rt (Min) 

Detection 

(nm) 

1 Gallic acid Methanol+ 

(polar 

solvent) 

Water 

(55:45) 

pH-2.0 with 

OPA 

0.6 2.47 280 

2 Chlorogenic acid 0.6 4.2 280 

3 Catechin 0.6 5.0 280 

4 Rutin 0.6 5.8 280 

 

5 
 

Quercetin 
 

0.6 
 

11.02 
 

280 

 
Results and Discussion. 

Preliminary phytochemical screening showed the revealed that 

the leaves contain steroid, triterpenoids, fatty acid and alkaloids. 

While the ethyl acetate extract found to contain therapeutically 

important phytoconstitutes such as steroids, triterpenoids, 

saponins, flavonoids, and tannins (Table 2). Polyphenols have 

a hydroxyl group in their structure, as well as the potential 

to transfer electrons, making them a powerful antioxidant. 

The qualitative chemical test clearly revealed that the potent 

antioxidant phytoconstituents i.e. flavonoids, tannins were 

highly accumulated in ethyl acetate extract [12,13]. 

Table 2. Phytochemical analysis of different extracts of leaves. 
 

 

Tests 

Leaves Extracts of Butea monosperma Linn. 

Petroleum 
ether 

Chloroform Ethyl acetate 

Alkaloid - + + 
Glycoside - - - 
Saponins - - + 
Steroid + + + 
Triterpenoids + + + 
Tannins and Phenolic - - ++ 
Flavonoid - + +++ 
Test for carbohydrates - - - 
Proteins - + - 
Fats and Lipids + + - 

(-): Not present, (+): present in less quantity, (++): Moderate presence, 

(+++): Strong Presence. 

 
Marked Based Estimation of Butea monosperma by HPLC: 

Bioactive extracts of Butea monosperma were found to 

include flavonoids and phenolic substances. In ethyl acetate 

extract, presence of different phenolic (gallic acid, chlorogenic 

acid) and flavonoids i.e. quercetin, rutin, catechin were 

discovered. These are well documented for their different 

pharmacological activities i.e. antioxidant, anti-inflammatory, 

immunomodulatory, antimicrobial and anticancer activity 

(Table 3) [14-16]. 

 
Table 3. HPLC analysis of Butea monosperma leaves extracts. 

 

Sr. No Phytoconstituents 
Rt 
(min) 

Butea monosperma Linn. 

Ethyl acetate Extract 

1 Quercetin 11.02 11.2 
2 Rutin 5.8 5.87 
3 Catechin 5.0 - 
4 Gallic acid 2.47 - 
5 Chlorogenic acid 4.2 4.09 

(-) absent 

 

 

 

Figure 1. Chromatogram of leaves ethyl acetate extract for presence of different flavonoids. 
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Figure 2. Chromatogram of standard different flavonoids. 

 

With the emergence of new terminologies like neutraceuticals, 

food supplements, botanicals, dietary supplements, 

multifunctional foods, etc., the market of natural substances 

has intensely changed. But to maintain their sustain use; there 

is also a need of adequate analytical tool which will ensure 

the quality and purity of these herbal products [17,18]. These 

analytical tools should be such that they can withstand with the 

complexity of natural product mixture. As a result, it is now 

possible to develop acceptable procedures for quality analysis 

and standardisation of herbal medicines in order to preserve as 

much uniformity as possible in the plant extract [19,20]. High- 

performance liquid chromatography can be used to standardise 

and control the quality of raw materials, extracts, and final 

herbal remedies, among other things, alone or in combination 

(Figures 1 and 2). 

Conclusion. 

Butea monosperma Linn. grows abundantly in tropical and 

subtropical places under a variety of climatic circumstances, 

and they can be mass-produced as value-added products on a 

huge scale. As a result, the findings may provide a scientific 

foundation for the usage of plant species in commercial 

products. This is a preliminary study on the phytochemical 

identification and HPLC analysis of an ethyl acetate extract 

of Butea monosperma Linn leaves. Further research is needed 

to determine the processes driving the bioactive qualities of 

specific Flavonoids or phenolic compounds, as well as the 

existence of probable synergies, if any, among these molecules. 
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