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Abstract—The present study focuses on the formulation 

and evaluation of an herbal anti-inflammatory gel using 

Butea Monosperma flower extract. The ethanolic extract 

was prepared by the Soxhlet extraction method and was 

found to contain flavonoids, alkaloids, tannins, saponins, 

terpenoids, phenolic compounds and glycosides. The gel 

was formulated using Carbopol-940 and evaluated for 

various organoleptic and physicochemical parameters. 

Among the formulations, F3 showed satisfactory 

characteristics, including good homogeneity, smooth 

texture, acceptable pH, suitable viscosity and excellent 

spreadability. The formulation was safe for topical 

application and exhibited significant concentration-

dependent inhibition of protein denaturation, indicating 

anti-inflammatory activity. The study concludes that 

Butea Monosperma flower extract can be successfully 

incorporated into a topical gel and may serve as a 

promising herbal alternative for the management of 

inflammatory conditions. 

 

Index Terms—Butea Monosperma, Herbal Anti-

inflammatory Gel, Soxhlet Extraction, Phytochemical 

Screening, Carbopol-940, Protein Denaturation, Topical 

Drug Delivery System, Inflammation, Flavonoids, 

Herbal Formulation. 

 

I. INTRODUCTION 

 

Topical drug delivery systems are widely used for both 

local and systemic effects. In recent years, the use of 

non-steroidal anti-inflammatory drugs (NSAIDs) 

through topical formulations has increased. Topical 

gels are non-greasy, easy to apply and help avoid 

gastrointestinal side effects and first-pass metabolism. 

Gels are formed by natural or synthetic polymers that 

create a three-dimensional matrix in a hydrophilic 

medium. After application, the liquid evaporates, 

leaving a thin film of the gel matrix on the skin. 

Inflammation is a complex biological response 

characterized by increased vascular permeability, 

protein denaturation and membrane alterations. 

Common symptoms include redness, pain, heat, 

swelling and loss of function. It is commonly caused 

by infections, burns, trauma and immune responses. 

Butea Monosperma (Palash or Flame of the Forest) is 

a medicinal tree widely distributed in India. Its flowers 

possess analgesic, anti-inflammatory, antioxidant and 

antimicrobial properties. Phytochemical studies have 

reported the presence of flavonoids, chalcones, 

phenolic compounds, glycosides and terpenoids, 

which contribute to its therapeutic and anti-

inflammatory effects. 

Topical anti-inflammatory gels provide targeted action 

with reduced systemic side effects. Due to their ease 

of application, rapid skin absorption and better patient 

compliance, gels are preferred dosage forms. 

Therefore, formulating an anti-inflammatory gel 

containing Butea monosperma flower extract offers a 

safe, effective and convenient approach for managing 

inflammation. 

 

INTRODUCTION OF DRUG 

Butea Monosperma L., commonly known as Palash or 

Flame of the Forest, is a medicinal plant belonging to 

the Fabaceae family. Its flowers are rich in flavonoids, 

tannins, phenolic compounds, glycosides and 

triterpenoids, which possess anti-inflammatory, 

antioxidant and antimicrobial properties. 

Traditionally, the flowers have been used in Ayurveda 

for the treatment of inflammation, wounds and skin 

disorders. Due to its proven pharmacological 

activities, Butea monosperma flower extract was 

selected for the formulation of an herbal anti-

inflammatory gel for effective and safe topical 

treatment. 
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INTRODUCTION OF GEL 

A gel is a semisolid dosage form in which a liquid 

phase is entrapped within a three-dimensional network 

of natural or synthetic polymers. Gels are widely used 

in topical drug delivery because they are non-greasy, 

easy to apply and provide better patient compliance. 

They allow localized drug action, improve drug 

penetration through the skin and minimize systemic 

side effects. Due to their cooling effect, smooth texture 

and ease of removal, gels are commonly used for the 

treatment of inflammatory and dermatological 

conditions. 

 

NEED OF RESEARCH 

• Inflammation is a common condition associated 

with pain, redness, swelling and tissue damage. 

• Long-term use of synthetic anti-inflammatory 

drugs may cause adverse effects such as gastric 

irritation, ulcers and kidney disorders. 

• There is a growing demand for safer and more 

effective herbal alternatives with minimal side 

effects. 

• Butea monosperma flowers contain bioactive 

compounds such as flavonoids, tannins, 

glycosides and phenolic compounds with proven 

anti-inflammatory activity. 

• Limited research has been conducted on topical 

gel formulations containing Butea monosperma 

flower extract. 

• Therefore, the development of an herbal anti-

inflammatory gel may provide a safe, effective 

and patient-friendly treatment option. 

AIM: 

To formulate and evaluate an herbal anti-inflammatory 

gel using Butea Monosperma.L flower extract. 

 

OBJECTIVES 

PREFORMULATION STUDIES 

• To collect and authenticate Butea Monosperma 

flowers. 

• To prepare ethanolic extract using the Soxhlet 

extraction method. 

• To perform phytochemical screening of the 

extract. 

 

POST-FORMULATION STUDIES 

• To formulate herbal anti-inflammatory gel 

containing Butea Monosperma flower extract. 

• To evaluate the gel for organoleptic properties 

such as colour, odour, appearance and texture. 

• To determine physicochemical parameters 

including pH, viscosity, spreadability and 

homogeneity. 

• To perform skin irritation and washability studies. 

• To evaluate the anti-inflammatory activity of the 

formulated gel. 

 

II. MATERIAL AND METHODOLOGY 

 

Materials 

The drug and equipment used in the project research 

given in the following table. All materials utilized in 

the study were of analytical grade quality

. 

 

Table No 01. Instrument/Equipment 

Sr. 

No. 

Equipment/Instrument 

name 
Model/ Company 

1. Soxhlet apparatus IC-122 / Borosilicate glass 

2. Hot air oven LSC-358 Labline 

3. Water bath ASI instrument for scientific water bath active scientific industries. 

Dombivali-421202. 

4. Stirrer Elektrocraft PVT. LTD. Mumbai 

5. Round bottom flask Borosilicate glass 

6. Auto digital pH meter LT-111 Labline 
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Table No 02. List of Drug / Materials 

Sr. No. Materials Manufacturer 

1. Butea Monosperma.L Local field of Chandgad, Maharashtra 

2. Carbopol-940 MWIT Turkewadi 

3. Glycerin MWIT Turkewadi 

4. Popylene glycol MWIT Turkewadi 

5. Triethanolamine MWIT Turkewadi 

6. Methyl paraben MWIT Turkewadi 

7. Propyl paraben MWIT Turkewadi 

8. Distilled Water MWIT Turkewadi 

 

Collection of Butea Monosperma.L:  

The Butea Monosperma plants powder was collected 

from local field of Chandgad Maharashtra, India. 

 
Fig No 1 Butea Monosperma.L 

 

PREPARATION OF PLANT EXTRACT AND 

PHYTOCHEMICAL SCREENING 

Dried flowers of Butea Monosperma were powdered, 

and 25 g of the powder was extracted with ethanol 

using a Soxhlet apparatus. The extraction was 

continued for 3 hours until the solvent in the siphon 

tube became colorless, indicating complete extraction. 

The extract was then filtered, concentrated under 

reduced pressure and dried to obtain a thick semisolid 

ethanolic extract, which was stored in an airtight 

container for further studies. 

 

PHYTOCHEMICAL SCREENING 

The ethanolic extract was subjected to preliminary 

phytochemical screening to identify the presence of 

bioactive constituents. The analysis confirmed the 

presence of amino acids, carbohydrates, alkaloids, 

steroids, cardiac glycosides, tannins, saponins, 

flavonoids, glycosides, phenolic compounds, 

terpenoids, coumarins and emodins. Standard 

qualitative tests were performed for each 

phytoconstituents, and the observed color changes or 

precipitate formation confirmed their presence. These 

phytochemicals are known to contribute to the anti-

inflammatory and antioxidant activities of Butea 

Monosperma flower extract. 

 

FORMULATION AND EVALUATION OF ANTI-

INFLAMMATORY GEL 

The anti-inflammatory gel was prepared by dispersing 

Carbopol 934 in distilled water and allowing it to swell 

for 30 minutes. Butea Monosperma flower extract (1, 

2 and 3 mL) was mixed with glycerin, propylene 

glycol, methyl paraben and propyl paraben. This 

mixture was gradually added to the Carbopol gel base 

with continuous stirring. Triethanolamine was added 

to adjust the pH to 6–7 and obtain the desired gel 

consistency. The final volume was adjusted with 

distilled water, sonicated to remove air bubbles and 

stored in an airtight container. Three formulations (F1, 

F2 and F3) were prepared using different 

concentrations of the extract. 

 

EVALUATION PARAMETERS 

1. Color: The color of the gel was visually observed 

under natural light to assess uniformity and 

physical stability. 

2. Odor: The odor of the gel was examined to detect 

its characteristic smell and identify any signs of 

degradation or contamination. 

3. Texture: The texture was evaluated by gently 

rubbing the gel between the fingers to determine 

its smoothness, consistency and homogeneity. 

4. pH Determination: The pH of the gel was 

measured using a digital pH meter after dispersing 

the gel in distilled water. This test ensures 

compatibility with the skin. 

5. Spreadability: Spreadability was determined by 

the glass slide method to evaluate the ease with 

which the gel spreads on the skin surface. 
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6. Homogeneity: The gel was visually inspected for 

uniformity and the absence of lumps, 

aggregates or coarse particles. 

7. Skin Irritation Test: The gel was applied to a small 

area of skin and observed for signs of irritation, 

erythema or edema to assess its safety for topical 

use. 

8. Washability Test: The ease of removal of the gel 

from the skin using water was evaluated to 

determine its washability. 

9. Viscosity: The viscosity of the gel was measured 

using a Brookfield digital viscometer to determine 

its consistency and flow characteristics. 

10. In-vitro Anti-inflammatory Activity: The anti-

inflammatory activity of the gel was evaluated by 

the protein denaturation method using BSA. The 

percentage inhibition of protein denaturation was 

calculated to assess the anti-inflammatory 

potential of the formulation. 

 

Calculations:  

% inhibition

=
absorbance of control − absorbance of test

absorbance of control 
× 100 

 

III. RESULT AND DISCUSSION 

 

1. FORMULATION OF GEL:  The gel was 

prepared using Butea Monosperma flower extract (3% 

w/w) with Carbopol-940 as the gelling agent. 

Carbopol was dispersed in distilled water and stirred 

using a magnetic stirrer, then allowed to swell. 

Glycerin was added as a humectant, while 

Methylparaben and Propyl paraben were used as 

preservatives. The extract was incorporated with 

continuous stirring. Triethanolamine was added to 

adjust pH and form the gel. The final gel was smooth 

and homogeneous. 

 

2. FORMULATION TESTS FOR GEL: The 

formulated anti-inflammatory gel was evaluated using 

a series of physiological and physicochemical tests. 

These assessments provide essential information 

regarding the quality, stability, efficacy and safety of 

the formulation, ensuring that it meets the desired 

standards for topical application. 

 

3. PHYTOCHEMICAL SCREENING: 

Phytochemicals are naturally occurring chemical 

compounds in plants that contribute to their color, 

flavour and organoleptic properties. Several classes of 

phytochemicals, such as phenols, tannins, flavonoids, 

saponins and alkaloids are recognized for their 

therapeutic and physiological effects. In the present 

study, various secondary metabolites including 

alkaloids, glycosides, flavonoids, terpenoids, steroids, 

saponins, tannins, quinones and carotenoids were 

screened in the plant extract to evaluate their presence 

and potential bioactivity. The results of the same are 

mentioned in table no.08 

 
Fig No 12 Phytochemical Screening of Butea 

Monosperma.L 

Table No.12 Phytochemical Investigation of Butea Monosperma.L 

SR.NO. PHYTOCHEMICALS TEST INFERENCE 

1. Amino acids ₊ 

2. Carbohydrates ₊ 

3. Alkaloids ₊ 

4. Steroids ₊ 

5. Cardiac Glycosides ₊ 

6. Flavonoids ₊ 
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7. Saponins ₊ 

8. Tannins ₊ 

9. Terpenoids ₊ 

10. Phenols ₊ 

11. Coumarins - 

12. Emodins - 

(+) indicates presence whereas (-) indicates absence of the phytochemical 

 

A.ORGANOLEPTIC PROPERITES: 

1. PHYSICAL APPEARANCE: 

1. Color and Odour: 

The prepared formulation is examined by visually and 

we get following results mention table no. 09 

 
Fig No 13 Herbal Gel of Butea Monosperma.L 

 

Table No.13 Physical Appearance 

Sr. 

No. 

Evaluation 

Parameter 
Observation 

1 Color Yellowish-green colour 

2 Odour 
Mild characteristics herbal 

odour 

3 Texture Smooth 

Discussion: The prepared Butea Monosperma herbal 

gel showed a yellowish-green color, which indicates 

the presence of plant constituents in the formulation. 

The gel exhibited a mild characteristic herbal odour, 

suggesting the absence of any strong or unpleasant 

smell, making it suitable for topical application. The 

smooth texture of the gel reflects proper formulation 

and uniform dispersion of ingredients, contributing to 

good patient acceptability. Overall, the physical 

appearance parameters confirm that the gel possesses 

desirable aesthetic and application properties. 

 

B. PHYSICOCHEMICAL ANALYSIS 

1.  Determination of pH:  

The prepared formulation is examined by digital pH 

meter and we get following results 

mention table no. 14 

 
Fig No 14 Digital pH Meter Evaluation of Herbal Gel 

Formulation 

 

Table No.14 Determination of pH 

Sr. No. Sample Name pH 

1 F1 4.18±0.05 

2 F2 6. 18±0.04 

3 F3 6.29±0.03 

±SD (n=3) 

Discussion: The pH of the prepared herbal gel 

formulations was determined using a digital pH meter, 

and the results are presented in Table No. 14. The 

observed pH values for formulations F1, F2 and F3 

were found to be 4.18±0.05, 6.18±0.04, and 

6.29±0.03, respectively (n=3). The low standard 

deviation values indicate good precision and 

reproducibility of the measurements. Among the 

formulations, F1 exhibited a slightly acidic pH, which 

may be less suitable for topical application as it can 

cause mild skin irritation. In contrast, F2 and F3 

showed pH values closer to the normal skin pH 

(around 5.5–7), indicating better compatibility with 

the skin. Therefore, formulations F2 and F3 can be 

considered more suitable for topical use, with F3 

showing the most optimal pH among all the tested 

formulations. 
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2. Spreadability: The prepared formulation is 

examined by glass plate method and we get 

following results mention table no. 15 

 

 
Fig No 15 Spreadability Evaluation of Herbal Gel 

Formulation 

 

Formula: 

Spreadability it can be calculated by using formula: 

Spreadability (S) =
ML

T
 

 

Table No.15 Determination of Spredability 

Sr.No. Sample Name Spreadability 

1 F1 21.15±0.41 g.cm/sec 

2 F2 24.47±1.09 g.cm/sec 

3 F3 25.59±0.60g.cm/sec 

   ±SD (n=3) 

Discussion: The spreadability of formulations F1, F2 

and F3 was evaluated using the glass plate method. 

The values obtained were 21.15±0.41, 24.47±1.09, 

and 25.59±0.60 g·cm/sec (n=3), respectively. Among 

them, F3 showed the highest spreadability, indicating 

better ease of application and uniform spreading. 

Hence, F3 was found to be the most suitable 

formulation for topical use. 

 

3. Viscosity: The prepared formulation is examined by 

Brookfield Viscometer and we get following results 

mention table no. 16 

 
Fig No 16 Viscosity Evaluation of Herbal Gel 

Formulation 

Table No.16 Determination of Viscosity 

Sr.No. Sample Name Viscosity 

1 F3 545±0.05cP 

 

±SD (n=3)  

Discussion: The Prepared Herbal gel showed suitable 

consistency and good spreadability of the gel for 

topical application. 

 

5. Washability: F1 and F2 were found to be non-

washable, while F3 showed good washability and was 

easily removed with water.  

 
Fig No 17 Washability Evaluation of Herbal Gel 

Formulation 

 

6. Skin Irritation Test: F1, F2, and F3 formulation did 

not show any redness, itching or irritation on the skin 

after application. Hence, all formulations were found 

to be safe for topical use. 

 

 
Fig No 18 Skin Irritation Evaluation of Herbal Gel 

Formulation 

 

7. Homogeneity: F1 showed poor homogeneity with 

slight lumps or uneven mixing, while F2 and F3 

showed good homogeneity with smooth and uniform 

appearance. 

 

8. Anti-inflammatory Testing: The prepared 

formulation is examined by Protein denaturation 

method and we get following results 

mention table no. 17 
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                             Control                                  Standard Diclofenac Sodium                               Sample      

Fig No 19 Anti-inflammatory activity 

 

Table No.17 In-Vitro Anti-Inflammatory Activity by Protein Denaturation Method 

Sr.no Sample 
Concentration 

µg/ml 
O.D Mean %inhibition 

1 Control  0.82 0.89 0.87 0.86  

2 
Standard Diclofenac 

Sodium 

200 µg/ml 0.25 0.24 0.21 0.23 72.87 

400µg/ml 0.19 0.18 0.19 0.19 78.29 

600µg/ml 0.15 0.17 0.16 0.16 81.40 

800µg/ml 0.13 0.14 0.12 0.13 84.88 

1000µg/ml 0.11 0.18 0.09 0.13 85.27 

3 Sample-KW 

200 µg/ml 0.67 0.66 0.66 0.66 22.87 

400µg/ml 0.63 0.62 0.63 0.63 27.13 

600µg/ml 0.57 0.58 0.59 0.58 32.56 

800µg/ml 0.47 0.46 0.48 0.47 45.35 

1000µg/ml 0.32 0.31 0.35 0.33 62.02 

IV. DISCUSSION 

 

The in vitro anti-inflammatory activity of Sample–KW 

was evaluated using the protein denaturation method, 

which is a widely accepted model for assessing the 

ability of compounds to inhibit protein denaturation, a 

key mechanism involved in inflammation. The results 

indicate that the standard drug, Diclofenac sodium, 

exhibited strong anti-inflammatory activity with 

percent inhibition ranging from 72.87% to 85.27% 

across concentrations of 200–1000 µg/ml. In 

comparison, Sample–KW showed a concentration-

dependent increase in inhibition of protein 

denaturation. At lower concentrations (200 µg/ml), the 

sample exhibited mild activity (22.87%), which 

gradually increased to 62.02% at 1000 µg/ml. 

Although the activity of Sample–KW was lower than 

that of the standard drug, the steady increase in 

inhibition with concentration suggests the presence of 

bioactive compounds capable of stabilizing proteins 

and preventing denaturation. 

V. CONCLUSION 

 

The present study successfully formulated and 

evaluated an herbal anti-inflammatory gel using Butea 

Monosperma flower extract. The extract was prepared 

by Soxhlet extraction using ethanol and showed the 

presence of various phytoconstituents such as 

flavonoids, alkaloids, tannins, saponins, terpenoids 

and phenolic compounds, which are responsible for 

anti-inflammatory activity. The gel formulations were 

prepared using Carbopol-940 as a gelling agent and 

evaluated for various organoleptic and 

physicochemical parameters. 

Among all formulations, F3 showed the most 

satisfactory results with good appearance, smooth 

texture, acceptable pH, better spreadability, suitable 

viscosity, good washability and excellent 

homogeneity. The skin irritation test confirmed that 

the formulation was safe for topical application and 

did not produce any irritation or redness. The in-vitro 

anti-inflammatory activity performed by the protein 
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denaturation method demonstrated that the formulated 

gel possessed significant anti-inflammatory potential, 

with increased activity at higher concentrations. 

Therefore, the study concludes that Butea 

Monosperma flower extract can be effectively 

incorporated into a topical gel formulation and may 

serve as a safe, effective and promising herbal 

alternative for the management of inflammatory 

conditions. 
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