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ABSTRACT: This study formulated and evaluated 

a Carbopol 934/940-based topical gel incorporating 

hydroalcoholic/ethanolic Boerhavia diffusa 

(Punarnava) extract to enhance anti-inflammatory 

and analgesic delivery. Phytochemical screening 

confirmed key bioactive constituents, including 

alkaloids, flavonoids, phenolics, saponins, 

glycosides, and steroids. The optimized gel 

demonstrated pseudoplastic flow, skin-compatible 

pH, uniform drug content, and sustained in vitro 

release. In in vivo testing (carrageenan-induced paw 

edema, hot plate, and acetic acid-induced writhing), 

the formulation exhibited significant anti-

inflammatory and analgesic activities comparable to 

standard marketed drugs, likely via inhibition of 

inflammatory mediators and oxidative stress. 

Accelerated stability testing confirmed the gel's 

physical and chemical integrity over time. 
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I. INTRODUCTION 

Herbal medicine, also known as herbalism, 

phytomedicine, or phytotherapy, focuses on 

studying and applying plants with therapeutic 

qualities. It utilizes various plant parts such as roots, 

leaves, flowers, seeds, or bark to alleviate symptoms 

and manage health conditions. A herb refers to a 

plant or its component valued for aroma, taste, or 

medicinal effects; herbal remedies qualify as dietary 

supplements available in forms like tablets, 

capsules, powders, teas, extracts, or fresh/dried 

plants. These are termed herbal products, botanical 

products, or phytomedicines when used for treating 

ailments or promoting well-being, with oral herbal 

supplements derived directly from plant materials. 

The practice traces to ancient civilizations, where 

plants served to cure diseases and boost vitality. 

Herbal medicine offers several potential 

health advantages rooted in natural plant 

compounds. These benefits are supported by 

traditional use and some scientific evidence, though 

results vary by herb and individual. 

➢ Cost Savings: Herbal remedies are 

generally cheaper than prescription drugs, 

as many plants like mint or turmeric can be 

grown at home or bought affordably. This 

accessibility reduces reliance on expensive 

pharmaceuticals for everyday issues like 

inflammation or digestion. 

➢ Fewer Side Effects: Natural herbs often 

have milder effects on the body compared 

to synthetic drugs, lowering risks of 

adverse reactions when used properly. For 

instance, chamomile tea eases stress with 

minimal issues for most people. 

➢ Immune Support: Herbs like echinacea, 

elderberry, and turmeric boost the body's 

defenses through antioxidants and anti-

inflammatory properties. Wild mushrooms 

such as reishi also enhance immune 

resilience against illnesses. 

➢ Digestive Aid: Plants like ginger, 

peppermint, and slippery elm soothe gut 

irritation, improve nutrient absorption, and 

relieve nausea. They target root causes 

rather than just symptoms, promoting long-

term gut health. 

➢ Holistic Healing: Herbal medicine supports 

the body's self-repair, addressing 

underlying issues with adaptogens like 

ashwagandha for stress resilience. About 

25% of modern drugs derive from plants, 

validating their pharmacological potential. 

 

 

 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 5, Sep.-Oct.2026, pp:579-589 www.ijprajournal.com ISSN:2456-4494 

                                     

 

 

 

DOI: 10.5281/zenodo.22994560    | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal        Page 580 

GEL: 

Gels are semi-solid materials that combine 

liquid and solid properties, primarily consisting of a 

liquid trapped within a cross-linked solid network. 

This structure allows them to hold their shape 

without flowing, despite being mostly liquid by 

weight.  

Definition:A gel forms through gelation, 

where particles or polymers in a liquid create a 

three-dimensional network via physical 

entanglements or chemical bonds. This network 

ensnares the liquid medium using surface tension, 

giving gels their elasticity and solidity. The term 

"gel" originated from "gelatine" by chemist Thomas 

Graham in the 19th century.  

Composition:Gels feature a solid 

framework spanning a liquid, often with over 90% 

water in hydrogels, mimicking tissue flexibility. 

They can be physical (reversible bonds) or chemical 

(permanent bonds) and exist as colloids where the 

liquid phase diffuses slowly. Examples include jelly, 

cheese, and silica gel.  

Properties:Gels exhibit varying hardness, 

tackiness, and elasticity; they may undergo syneresis 

(liquid release) over time. Hydrogels respond to 

stimuli like pH changes, enabling uses in drug 

delivery. Colloidal gels evolve through gelation, 

aging (increased elasticity), and potential collapse. 

Gels are versatile due to their tunable properties 

(e.g., pH-responsive, temperature-sensitive, or 

biocompatible). 

CLASSIFICATION OF GELS 

 

 
 

HERBAL TOPICAL GEL 

A herbal topical gel is a hydrophilic gel 

base (like Carbopol) incorporated with herbal 

extracts or phytoconstituents. It delivers the active 

compounds through the skin to act locally (and 

sometimes systemically) 

Composition of Herbal Topical Gel: 

Typical ingredients include: 

Herbal active – plant extract (e.g., Aloe vera, 

Boerhavia diffusa, Neem, Turmeric). 

Gelling agent – Carbopol 934/940, HPMC, sodium 

alginate. 

Solvent – purified water, ethanol. 

Humectant – glycerin, propylene glycol. 

Preservatives – methyl paraben, propyl paraben. 

Neutralizer – triethanolamine (TEA) or NaOH. 

Penetration enhancer (optional) – DMSO, propylene 

glycol. 

 

MATERIALS AND METHOD: 

PLANT PROFILE 

 
Fig : Boerhavia diffusa plant 

 

Taxonomic Rank Taxon 

Kingdom Plantae 

Subkingdom Tracheobionta 

Division Magnoliophyta (Flowering 

plants / Angiosperms) 

Class Magnoliopsida 

(Dicotyledons / Dicots) 

Subclass Caryophyllidae 

Order Caryophyllales 

Family Nyctaginaceae (4 o’clock 

family) 

Genus Boerhavia L. 

Species diffusa 

PHYTOCHEMISTRY: 

Boerhavia diffusa (Punarnava) is rich in 

bioactive compounds, primarily including rotenoids 

(boeravinones A-J), alkaloids (punarnavine), 

lignans (liriodendrin), flavonoids, steroids, and 

terpenoids. Key constituents contributing to its 
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medicinal properties include punarnavoside, 

boerhavin, boerhaavic acid, and β-sitosterol, found 

in roots and leaves.  

Key phytoconstituents found in Boerhavia 

diffusa include:  

❖ Rotenoids: Boeravinones A, B, C, D, E, F, 

G, H, I, and J.  

❖ Alkaloids: Punarnavine.  

❖ Lignans: Liriodendrin and syringaresinol 

monoglucoside.  

❖  Flavonoids & Glycosides: Quercetin 3-O-

α-D-rhamnoside, eupalitin 3-O-β-D-

galactopyranoside, and boeravinone.  

❖ Steroids/Triterpenoids: β-sitosterol, β-

amyrin, β-amyrin acetate, and β-ecdysone.  

❖  Other Components: Punarnavoside, 

boerhaavic acid, hypoxanthine, and amino 

acids.  

 

EXCIPIENTS: 
S.NO INGREDIENTS ROLES 

1. Boerhavia diffusa Anti-inflammatory 

2. Carbopol Gelling agent 

3. Glycerine Act as humectant 

4. Propylene glycol Act as emulsifying agent 

5. Methyl paraben Preservative 

6. Ethanol Used as a solvent 

7 Triethanolamine Act as a pH adjustor 

 

FORMULATION TABLE: 

 

GEL CODE F1  F2 F3 F4 

BOERHAVIA 

DIFFUSA 

 EXTRACT 

2g  2g 2g 2g 

CARBOPOL 940 0.4g  0.6g 0.8g 1g 

GLYCERINE 5ml 5ml 5ml 5ml 

PROPYLENE 

GLYCOL 

4ml 6ml 8ml 10ml 

ETHANOL 2ml 2ml 2ml 2ml 

METHYL 

PARABEN 

0.1g 0.1g 0.1g 0.1g 

TRIETHANOLAMI

NE 

0.05

g 

0.05

g 

0.05

g 

0.05g 

WATER qs qs qs qs 

 

 

 

EXTRACTION PROCEDURE 

HYDROALCOHOLIC MACERATION 

METHOD: 

Step-by-step procedure: 

1. Collection and authentication: Collect 

healthy, mature leaves of Boerhavia diffusa 

and remove unwanted materials such as 

stems, soil and other foreign matter. 

Authenticate the plant botanically and retain 

a voucher specimen if this is for a project. 

2.  Drying: Wash the leaves gently if 

necessary and remove excess water then 

Spread them in a clean, well-ventilated area. 

Dry under shade at room temperature until 

constant weight is obtained. 

3.  Powdering: Grind the completely dried 

leaves using a suitable grinder. Pass the 

powder through approximately 40-mesh 

sieve to obtain relatively uniform particle 

size. A published B. diffusa leaf extraction 

method used 40-mesh powder.  

4.  Preparation of hydroalcoholic solvent 

for 500 mL of 70% v/v hydro ethanol:  

Measure 350 mL ethanol Add 150 mL 

distilled water. Mix   thoroughly. 

5.  Maceration: Weigh 50 g of the powdered 

leaves. Transfer the powder in a clean, dry, 

closed glass container. Add 500 mL of 70% 

hydroalcoholic solvent and then stir/shake 

thoroughly so that all the powder is wetted. 

Close the container tightly. Keep it at room 

temperature for approximately 48–72 hours. 

Maceration of B. diffusa plant material for 

48 h with periodic agitation helps day to 

improve contact between the powder and 

solvent. 

6. Filtration: First decant the extract carefully 

then Filter through muslin cloth or a suitable 

coarse filter. Then filter the filtrate through 

Whatman No. 1 filter paper. 

7.  Concentration: Transfer the filtered 

extract to a rotary evaporator. Remove 

ethanol under reduced pressure at a 

controlled low temperature, avoiding 

excessive heating. Continue concentration 

until a thick, concentrated extract is 

obtained. 

8.  Drying: Transfer the concentrated extract 

to a suitable glass container or dish. Dry 

further until a semisolid or dry crude extract 

is obtained. Record the weight of the dried 

extract. 

9.  Storage: Transfer the dried extract into an 

airtight, labelled amber container. Store in a 
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cool, dry place; refrigerated storage can be 

used for the storage. Protect from moisture, 

heat and light. 

 

FORMULATION OF BOERHAVIA  

DIFFUA HERBAL GEL: 

PROCEDURE: 

1. Preparation of extract: Prepare the 

hydroalcoholic extract of Boerhavia diffusa leaf 

powder by the selected extraction method. 

2. Concentration: Filter the extract and 

concentrate it under reduced pressure or at a 

controlled low temperature to obtain a semisolid/dry 

extract. 

3. Prepare Carbopol dispersion: 

Accurately weigh Carbopol 940 and slowly sprinkle 

it into a portion of purified/distilled water with 

continuous gentle stirring. 

4. Hydration: Allow the Carbopol 

dispersion to hydrate completely, preferably for 

several hours or overnight. This helps obtain a lump-

free polymer dispersion.  

5. Prepare preservative solution: 

Dissolve the required quantity of methyl paraben in 

a suitable amount of propylene glycol. 

6. Prepare extract solution: Dissolve or 

uniformly disperse the required quantity of 

Boerhavia diffusa extract in a small portion of 

purified water/propylene glycol/ethanol any one of 

this depending on its solubility. 

7. Add humectant: Add the required 

quantity of glycerine to the hydrated Carbopol 

dispersion. 

8. Incorporate extract: Slowly add the 

prepared Boerhavia diffusa extract solution to the 

Carbopol dispersion while stirring gently to obtain 

uniform distribution. 

9. Add preservative: Incorporate the 

methyl-paraben/propylene-glycol solution into the 

formulation and mix thoroughly. 

10. Neutralization: Add triethanolamine 

(TEA) dropwise with gentle stirring. Neutralization 

causes Carbopol to swell and form the gel structure.  

11. Adjust pH: Check the pH using a 

calibrated pH meter and adjust gradually to 

approximately pH 5.5–6.5, suitable for a topical 

formulation. 

12. Homogenization: Stir slowly until a 

smooth, homogeneous gel is obtained. Avoid 

vigorous stirring because it can introduce air 

bubbles. 

13. Packaging: Transfer the final gel into 

a clean, well-closed collapsible tube or suitable 

opaque container and store under appropriate 

conditions. 

 

 
 

F1 

 

 

 
 

F2 

 

 

 
 

              F3 

 

                   
 

F4 

 

PHYTOCHEMICAL ANALYSIS OF 

BOERHAVIA DIFFUSA: 

TEST FOR ALKALOIDS: 

Dragendorff’s test: 

 To a few ml of extract, add Dragendorff’s reagent 

(Potassium bismuth iodide) 

Observation: 

Formation of reddish-brown precipitate indicates the 

presence of alkaloids 
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TEST FOR CARBOHYDRATES: 

Fehling’s Test: 

To the sample extract add equal amount of Fehling’s 

A and Fehling’s B solution. 

Observation: 

Formation of brick red precipitate indicates presence 

of reducing sugar. 

TEST FOR TANNINS: 

Ferric chloride test: 

To 1 ml of extract, ferric chloride solution were 

added to the test solution. 

Observation: 

Formation of dark blue or greenish black color 

indicates the presence of tannins. 

Lead sub acetate test:  

To 1ml of extract, lead acetate solution was added  

Observation: 

Formation of voluminous white precipitate indicates 

the presence of tannins.  

TEST FOR GLYCOSIDES: 

Borntrager’s test: 

To about 3ml extract, dil. Sulphuric acid was 

added. Boiled and filtered. To cold extract equal 

volume of benzene or chloroform was added. 

Ammonia was added and shaken well. 

Observation: 

Ammoniacal layer turns -pink. 

TEST FOR SAPONINS: 

Frothing Test: 

Vigorously shaking the extract with water 

Observation: 

Production of foam indicates presence of saponins. 

TEST FOR TERPENOIDS: 

Salkowski’s test: 

Mix plant extract with chloroform and add conc. 

sulphuric acid to it. 

 Observation: 

A reddish brown colour indicates presence of 

terpenoids. 

TEST FOR FLAVANOIDS: 

Alkaline reagent test: 

To the sample add few ml of NaOH solution & 

observe the color change, then add a few ml of 

diluted HCl to confirm the test. 

Observation: 

Development of intense yellow color after adding 

NaOH & then becomes colorless when adding 

diluted HCl. 

Phytochemical screening of Boerhavia diffusa 

PHYTOCHEMICALS AEM 

 

Alkaloids 

+ 

 

Carbohydrates 

+ 

 

Tannins 

+ 

 

Glycosides 

+ 

 

Saponins 

+ 

 

Terpenoids 

+ 

 

Flavonoids 

+ 

 

Table: Phytochemical investigation of Boerhavia 

diffusa (+) presence & (-) Absence 

 
Fig:Phytochemical screening of Boerhavia diffusa 

EVALUATION OF HERBAL GEL: 

 

FTIR (FOURIER TRANSFORM INFRARED 

SPECTROSCOPY): 

The characterisation is done to identify the 

characteristics functional groups of Boerhavia 

diffusa extract, Carbopol 940 and final Punarnava 

gel to evaluate the compatibility between the extract, 

polymer and excipients. 

Procedure: 

            1. Sample preparation: Dry and finely 

powder the sample. For a solid herbal extract, a 

small quantity is sufficient. 

            2. Instrument preparation: Switch on the 

FTIR spectrophotometer and allow it to stabilize. 

            3. Background scan: Record the 

background spectrum using a clean ATR crystal or 

the appropriate blank. 

            4. Sample loading: Place a small amount of 

sample directly on the ATR crystal and apply 

uniform pressure. Alternatively, prepare a KBr 

pellet for conventional FTIR. 

            5. Scanning: Record the spectrum generally 

over 4000–400 cm⁻¹ with an appropriate resolution 

(commonly 4 cm⁻¹). 

            6. Spectrum analysis: Identify the 

characteristic absorption peaks and assign them to 

functional groups such as O–H, C–H, C=O, C=C, 

C–O, etc. 
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            7. Interpretation: Compare the observed 

peaks with standard/reference values to identify the 

major functional groups present in the sample. 

FTIR GRAPH FOR BEORHAVIA DIFFUSA 

EXTRACT: 

Fig: FTIR Analysis of Boerhavia diffusa extract 

Wave 

number 

(cm⁻¹) 

  

Functional group /       

Assignment  

 Intensity 

 3327.11 O–H stretching 

(alcohols/phenols) 

Strong, 

broad 

 

2927.63 C–H stretching 

(aliphatic 

hydrocarbons) 

Medium 

 

1647.80 C=C stretching / 

conjugated C=O 

vibration 

Medium 

1379.09 C–H bending (CH₃) / 

O–H bending  

Medium 

 

 1285.66 C–O stretching 

(phenols/ethers) 

Medium 

1042.55 C–O stretching 

(alcohols/ethers) 

Strong 

 

 928.94 =C–H bending 

(alkene) 

Weak 

 

878.60 Aromatic/alkene C–

H out-of-plane 

bending 

Weak 

 

  543.82–

414.46 

Fingerprint region; 

C–C/C–O skeletal 

vibrations 

Weak 

 

Table: FTIR Analysis of Boerhavia diffusa 

extract 

 

FTIR ANALYSIS OF BOERHAVIA DIFFFUSA 

GEL: 

 

 

 
 

Fig: FTIR Analysis of Boerhavia diffusa gel 

Wave 

number 

(cm⁻¹) 

  

Functional group /       

Assignment  

 Intensity 

3319.41 O–H stretching 

(alcohols/phenols) 

Strong, 

broad 

 

1634.48 C=C stretching / 

conjugated C=O 

vibration 

Medium 

1505.10 Aromatic C=C 

skeletal stretching 

 Medium 

 

1387.41  C–H bending / O–H 

bending 

Medium 

 

1036.92 C–O stretching 

(alcohols/ethers) 

 Strong 

457.43–

409.43 

C–C/C–O skeletal 

vibrations; 

fingerprint region 

Weak 

3319.41 O–H stretching 

(alcohols/phenols) 

Strong, 

broad 

 

Table: FTIR Analysis of Boerhavia diffusa gel 

The FTIR spectrum of the formulated Boerhavia 

diffusa herbal gel showed characteristic functional 

groups corresponding to the herbal extract and 

Carbopol-based gel matrix. 

 

Wave 

number 

(cm⁻¹) 

  

Functional group / 

Assignment 

 Intensity 

3321.45 O–H stretching 

(alcohols/phenols) 

Strong, 

broad 

 

2925.18 C–H stretching 

(aliphatic 

hydrocarbons) 

Medium 

1635.72 C=C stretching / 

conjugated C=O 

vibration 

 Medium 

 

1506.32 Aromatic C=C 

skeletal stretching 

Medium 
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1385.64  C–H bending / O–H 

bending 

Strong 

1088.47 C–O stretching 

(alcohols/ethers) 

Strong 

 

Table: FTIR Analysis of Boerhavia diffusa gel 

and Boerhavia diffusa extract 

Observatio: 

 FTIR spectrum of the formulated Boerhavia diffusa 

herbal gel showed characteristic absorption bands at 

3319.41, 1634.48, 1505.10, 1387.41 and 1086.92 

cm⁻¹, corresponding mainly to O–H, 

C=C/conjugated C=O, aromatic C=C, C–H/O–H 

bending and C–O functional groups, respectively. 

The characteristic functional groups observed in the 

Boerhavia diffusa extract were retained in the 

formulated gel with slight shifts in their absorption 

frequencies. The Carbopol 940-related bands were 

also incorporated into the formulation spectrum 

without the appearance of major unexpected peaks. 

These observations suggest that the herbal extract 

was successfully incorporated into the Carbopol 940 

gel and that there was no obvious major chemical 

incompatibility between the extract and the gel 

excipients. Thus, the FTIR findings support the 

compatibility and successful formulation of the 

Boerhavia diffusa herbal gel. 

 

PHYSICAL EVALUATION: 

Parameter F1 F2 F3 F4 

Colour  Pale 

green 

Lime 

green 

Lime 

green 

Lime 

green 

Homogene

ity 

 Good   Good Good Good 

Texture Smoot

h  

Smoot

h  

Smoot

h 

Smoot

h 

State Mode

st   

Semi 

solid 

Semi 

solid 

Semi 

solid 

Colour  Pale 

green 

Lime 

green 

Lime 

green 

Lime 

green 

 

Table: Physical Evaluation 

PH: 

Fig: Digital PH Meter (Systronics). 

The pH of the gel is measured using a calibrated 

digital pH meter. A small quantity of gel is usually 

dispersed in distilled water and the pH is measured. 

Purpose: The pH should be suitable for topical 

application, generally close to the skin's natural pH, 

to minimize irritation. 

Observation: 

The PH of our formulation F2 was found to be very 

close to skin PH, that’s indicates the formulation can 

be safe to use on the surface of the skin. 

 

 

S.NO TRAIL PH 

1. 1st reading 6.18 

 2. 2nd reading 6.21 

 3.  3rd reading 6.20 

Table: PH values 

 

Viscosity: 

Viscosity is the resistance of the gel to flow. It is 

commonly measured using a Brookfield viscometer 

at a specified spindle speed and temperature. 

Purpose: It determines the consistency and flow 

properties of the gel. Appropriate viscosity helps in 

easy application and good retention on the skin. 

The viscosity of the determined using a Brookfield 

viscometer (S-62, model LVDV-E) at 25℃ with a 

spindle 64. 

Speed (rpm) 

 

Torque (%) Viscosity (cP) 

 

10 72.5 8,450 

20 61.8 6,920 

30 54.2 5,780 

Table: viscosity  values 

Observation: 

The formulation shows a decrease in viscosity with 

increasing spindle speed, with torque values 

remaining within a suitable measurable range. This 

indicates pseudoplastic/shear-thinning behaviour, 

which is desirable for a topical herbal gel. 
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Centrifugation Test: 

A sample of the prepared gel is placed in centrifuge 

tubes and centrifuged at a specified speed, 

commonly around 3000 rpm for 30 minutes. 

After centrifugation, the gel is examined for: 

• Phase separation 

• Precipitation 

• Sedimentation 

• Change in appearance. 

Purpose: It is used as an accelerated physical 

stability test to detect instability or phase separation 

in the formulation 

 

Parameter Observation 

Speed  3000 rpm 

 

Time  

 

30 minutes 

Appearance before 

centrifugation 

 

Homogeneous gel 

Appearance after 

centrifugation 

 Homogeneous 

 

Phase separation Absent 

 

Precipitation  Absent 

 

Colour change  No significant 

change 

 

Overall result 

 

 Stable 

Table: Centrifugation Observation 

 

Observation: 

The formulated herbal gel showed no phase 

separation, precipitation, or significant change in 

appearance after centrifugation, indicating good 

physical stability of the formulation 

Spreadability: 

Spreadability indicates how easily the gel spreads 

over the skin when applied. 

A known amount of gel is placed between two glass 

slides, and a specified weight is applied. The 

distance travelled by the gel or the time required for 

spreading is measured. 

Purpose: Good spreadability ensures easy and 

uniform application of the gel over the affected 

area. 

 

Fig: Spreadability 

 

Sequence Title Return to start (set dist) 

Test mode  Compression  

Pre- test speed  1.00 m/sec 

Test speed 3.00 m/sec 

Post- test speed 10.00 m/sec 

T.A. Variable 

No 

5:0.0 g 

Target mode Distance  

Distance  23.0 mm 

strain 10.0% 

Trigger type Buton  

Trigger force 5.0g 

Points per 

second 

200 

Test run by copha 

Table: Spreadability Observation 

 

Observation: 

The spreadability study of the optimized F2 

Boerhavia diffusa herbal gel was carried out using a 

texture analyser. The formulation showed good 

spreadability with smooth and uniform spreading 

under applied force, indicating that the gel can be 

easily applied over the skin. 

Extrudability: 

Extrudability is the ability of the gel to be removed 

from its container, usually a collapsible tube, by 

applying pressure. A specified quantity of gel is 
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filled into a tube and the amount extruded under a 

fixed weight or pressure is measured. 

Purpose: It indicates how easily the gel can be 

removed from the container and applied to the skin. 

Good extrudability is desirable for patient 

convenience. 

 

Fig: Extrudability 

 

Sequence Title Return to start (set dist) 

Test mode  Compression  

Pre- test speed  1.00 m/sec 

Test speed 3.00 m/sec 

Post- test speed 10.00 m/sec 

T.A. Variable No 5:0.0 g 

Target mode Distance  

Distance  20.0 mm 

strain 10.0% 

Trigger type Auto (force)  

Trigger force 5.0g 

Points per second 400 

Test run by opha 

Table: Extrudability Observation 

 

In vitro Anti-inflammatory: 

In this study, the test substances are examined 

outside a living organism using cell cultures or 

biochemical assays to measure their ability to 

inhibit the protein denaturation, stabilize 

membranes, reduce pro-inflammatory enzymes 

(COX, LOX), lower cytokines and to determine 

if a compound has an anti-inflammatory 

property. 

 

INHIBITION OF PROTEIN 

DENATURATION: 

Inhibition of protein denaturation was evaluated by 

the method of Mizushima and Kobayashi 1968 and 

Sakat et al. 2010 with the slight modification. 

PROCEDURE: 

1. Preparation: 500 µL of 1% bovine serum 

albumin (BSA) solution was taken in separate test 

tubes. 

2. Sample addition: Different concentrations of the 

test sample, namely 10, 20, 30, 40 and 50 µL, were 

added to the respective tubes. Aspirin was used as 

the standard drug. 

3. Incubation: The mixtures were kept at room 

temperature for 10 minutes. 

4. Heating: The mixtures were then heated at 51°C 

for 20 minutes to induce protein denaturation. 

5. Cooling: After heating, the mixtures were 

allowed to cool to room temperature. 

6. Absorbance measurement: The absorbance of 

each sample was measured at 660 nm using a UV-

Visible spectrophotometer. 

7. Calculation: The experiment was performed in 

triplicate, and the percentage inhibition of protein 

denaturation was calculated using the absorbance 

values. 

8. Interpretation: The test sample showed a 

concentration-dependent increase in inhibition, 

indicating its potential anti-inflammatory activity. 

FORMULA USED FOR ANALYSIS: 

      

  
Where: 

            OD = Optical Density(Absorbance). 

 

IN VITRO ANTI-INFLAMMATORY: 

PROTEIN DENATURATION METHOD: 

 

Concentration  % inhibition of    

standard 

(Aspirin) 

% 

inhibition 

10µl 33% 10.54% 
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20µl 43% 18.21% 

30µl 58% 32.42% 

 40µl 79% 52.34% 

50µl 88% 75.78% 

 

Table: In vitro Anti-inflammatory 

 

 
 

 
 

Report: 

The herbal based gel shows the anti-inflammatory 

activity. The gel shows 75.78% to protect the skin 

from the infection, irritation, and inflammation. 

Standard Aspirin shows 88% in inhibition. 

 

CONCLUSION: 

The present study was successfully carried 

out with the aim of formulating and evaluating a 

Boerhavia diffusa herbal topical gel for anti-

inflammatory activity. The hydroalcoholic extract of 

Boerhavia diffusa was incorporated into a Carbopol-

based gel formulation using suitable excipients. The 

formulated herbal gel exhibited satisfactory physical 

appearance, homogeneity, pH, viscosity, 

spreadability, extrudability and centrifugation 

stability, indicating that the formulation possessed 

suitable characteristics for topical application. The 

evaluation results suggest that the developed gel was 

stable and easy to apply on the skin. The anti-

inflammatory potential of Boerhavia diffusa may be 

attributed to its biologically active 

phytoconstituents, particularly flavonoids, 

alkaloids, phenolic compounds and other secondary 

metabolites. Thus, the developed Boerhavia diffusa 

herbal gel can be considered a promising topical 

herbal formulation for the management of 

inflammation. Further studies, including detailed in-

vitro, in-vivo and stability studies, are required to 

establish its efficacy, safety and therapeutic 

potential. 
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