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ABSTRACT 

Rheumatoid arthritis (RA) is a chronic autoimmune disorder characterized by persistent inflammation, joint degradation, and 

systemic complications. Current treatment regimens, while effective, often come with adverse effects and limited long-term 

applicability. Therefore, the exploration of plant-based therapeutic alternatives with minimal toxicity is of significant 

interest.This study explores the anti-arthritic potential of two medicinal plants, Aegle marmelos and Momordica cymbalaria, 

widely known for their traditional therapeutic applications. Fruits from both plants were collected, shade-dried, and subjected 

to successive solvent extraction using petroleum ether, chloroform, ethyl acetate, ethanol, and water. The percentage yield 

varied with each solvent, with ethanolic extracts showing the highest yield. Phytochemical screening confirmed the presence 

of bioactive constituents such as alkaloids, flavonoids, phenols, glycosides, saponins, and terpenoids—compounds known 

for their anti-inflammatory and antioxidant properties.The in vitro anti-arthritic activity was evaluated using protein 

denaturation assays involving bovine serum albumin and egg albumin. Denaturation of proteins is a primary mechanism in 

inflammation and rheumatoid arthritis, and agents that prevent this process can serve as potential anti-arthritic drugs. Both 

plants exhibited dose-dependent inhibition of protein denaturation. Notably, the ethanolic extract of Aegle marmelos 

demonstrated the highest inhibition (88%) in the bovine serum albumin model, closely comparable to the standard diclofenac 

sodium (95%). Similarly, Momordica cymbalaria ethanolic extract showed significant inhibition (up to 77%) at 500 µg/mL 

concentration.These results highlight the therapeutic potential of both plants in managing arthritis through protein 

stabilization mechanisms. The presence of multiple phytochemicals in the extracts may contribute synergistically to the 

observed effects. The findings support the ethnomedicinal use of these plants and lay the groundwork for further studies, 

including in vivo evaluations and isolation of active constituents, to validate and develop effective, plant-based anti-arthritic 

agents. 
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1. INTRODUCTION 

Rheumatoid arthritis (RA) is a progressive autoimmune disease primarily affecting the synovial joints, leading to chronic 

inflammation, cartilage degradation, and bone erosion(1). Despite advances in pharmacological therapies, including 

NSAIDs, corticosteroids, and biologics, the treatment of RA remains challenging due to issues like drug resistance, side 

effects, and limited accessibility(2). This has driven the exploration of alternative therapies, particularly those derived from 

natural sources with traditional medicinal value.Medicinal plants have historically been a cornerstone of traditional 

healthcare systems(3). Their therapeutic potential is largely attributed to the presence of diverse phytochemicals, such as 

alkaloids, flavonoids, saponins, glycosides, and phenolic compounds, which exhibit anti-inflammatory, antioxidant, and 

immunomodulatory properties(4). In the context of RA, such bioactive constituents can modulate inflammatory pathways 

and mitigate oxidative stress, both of which are key contributors to disease progression(5).Among the myriad of medicinal 

plants, Aegle marmelos (Bael) and Momordica cymbalaria have garnered attention for their broad-spectrum pharmacological 

properties(6). Aegle marmelos, commonly used in Ayurvedic medicine, has been reported to possess anti-inflammatory,  
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analgesic, and antioxidant activities. Similarly, Momordica cymbalaria, a lesser-known member of the Cucurbitaceae family, 

has demonstrated promising anti-diabetic and anti-inflammatory effects in preliminary studies(7). However, their specific 

role in the management of RA, particularly through inhibition of protein denaturation, remains underexplored(8).This study 

aims to investigate the in vitro anti-arthritic activity of different solvent extracts (petroleum ether, chloroform, ethyl acetate, 

ethanol, and aqueous) of the fruits of Aegle marmelos and Momordica cymbalaria (9). The extracts were prepared using 

Soxhlet extraction and cold maceration techniques, followed by comprehensive phytochemical screening to identify key 

bioactive constituents(10). In vitro anti-arthritic potential was assessed using protein denaturation assays (bovine serum 

albumin and egg albumin models), which simulate the denaturation of proteins—a fundamental mechanism in inflammation 

and autoantigen formation in RA(11).Through a comparative evaluation of the extracts' efficacy and phytochemical 

composition, this research not only validates the traditional medicinal uses of Aegle marmelos and Momordica cymbalaria 

but also provides a scientific basis for their potential integration into complementary RA therapy (12). The findings are 

expected to contribute toward the development of safer and more affordable anti-arthritic agents derived from natural plant 

sources(13). 

2. EXPERIMENTAL METHODS  

2.1 Selection of Medicinal Plants : 

Based on an assessment of the relevant literatures, two medicinal plants Aegle marmelos and Momordica Cymbalaria. were 

chosen for screening anti arthritis activity in Wistar albino rats(14). 

2.2 Preparation of plant material:  

After being harvested, the Fruits of Aegle marmelos and Momordica Cymbalaria were properly cleaned, washed with 

distilled water, dried in a shaded area, and then powdered using a mechanical mixer. Then it is divided into smaller pieces, 

sieved with No. 40 and No. 60, then stored in an airtight container and kept at room temperature(15). 

2.3 Extraction of the plant material : 

With the help of a Soxhlet apparatus, 200 g of finely grounded powders from Aegle marmelos and Momordica Cymbalaria 

were extracted for 48 h using a variety of solvents like Petroleum ether, Chloroform, Ethyl acetate and ethanol (from non-

polar to polar solvents)(16). The extracts were separated after extraction, condensed by distillation, and dried at room 

temperature until they formed a viscous solid mass(17). The obtained crude extracts were measured and maintained at 4 °C 

in sealed glass vials with labels and vacuum desiccators until use(17). 

Aqueous Extract 

 The finely powdered Aegle marmelos and Momordica Cymbalaria was extracted by cold maceration using water for 15 

days(18). The extract was concentrated by surface evaporation followed by vacuum drying. Dry powder was weighed and 

stored separately in a screw cap vial at 4 °C in a refrigerator for further study (19). Dry powder was weighed and stored 

separately in a screw cap vial at 4 °C in a refrigerator for further study(20). 

2.4 Calculation of Percentage Yield: The percentage yield was calculated by using the formula and is given below(21). 

              Percentage yield =     weight in grams of extract obtained           x 100 

                                                   Weight in grams of plant material taken 

 

3. PHYTOCHEMICAL SCREENING OF AEGLE MARMELOS AND MOMORDICA CYMBALARIA:  

Any plant that includes compounds with therapeutic properties or compounds that can be utilized as building blocks for semi-

synthetic pharmaceuticals is considered a medicinal plant(21). These phytochemicals, which are non-nutrients found in 

plants, act as defence mechanisms for the plants against microbial diseases or pest infestations(22). Thus, the phytochemical 

components of the various extracts of Aegle marmelos and Momordica Cymbalaria were screened(23). 

Methodology for phytochemical analysis : 

Tests for alkaloids  

Several drops of diluted hydrochloric acid were added to a small quantity of the solvent-free extract before being agitated 

and filtered(24). Various alkaloid reagents, including: were used to thoroughly test the filtrate (25).  

a. Mayer’s reagent  

The filtrate was treated with Mayer's reagent (potassium mercury solution). The appearance of a cream color indicated the 

presence of alkaloids(26).  

b. Dragendorff’s reagent  
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A little amount of the filtrate was treated with Dragendorff's reagent (potassium bismuth iodide solution)(27). The appearance 

of reddish-brown precipitate indicated the presence of alkaloids(28).  

c. Hager’s reagent 

 The test sample was treated with Hager's reagent (picric acid). The appearance of yellow precipitate indicated the presence 

of alkaloids(29). 

d. Wagner’s reagent  

A little amount of the extract was treated with Wagner's reagent (iodine and potassium iodide solution)(30). The appearance 

of reddish-brown precipitate indicated the presence of alkaloids (31). 

Test for carbohydrates  

Dissolve a small quantity of the extract in 4 mL of distilled water and filter(32). The filtrate was subjected to Molisch's test 

for the presence of carbohydrates(33).  

a. Molisch's Test  

To 2 mL of extract, 1 mL of α-naphthol solution was added, and concentrated sulphuric acid was added through the sides of 

the test tube(34). The formation of the violet colour ring at the junction of two liquids indicated the presence of 

carbohydrates(35). 

Tests for glycosides  

Another small portion of the extract was hydrolyzed with diluted hydrochloric acid for a few min in a heated water bath and 

the hydrolysate was subjected to Legal's and Borntrager's tests to detect the presence of different glycosides(36). 

a. Legal's test 

 The hydrolysate was treated with 1 mL of pyridine, a few drops of sodium nitroprusside solution, and sodium hydroxide 

solution to make it alkaline(37). The presence of cardenolide glycosides is shown by the colour change from pink to red(38).  

b. Borntrager's test  

To the hydrolysate, 1 mL of chloroform was added and shaken well(39). The chloroform layer was separated and to this 

equal amount of dilute ammonia solution was added. The appearance of pink color in the ammonical layer indicated the 

presence of anthraquinone glycosides(40). 

c. Keller kiliani test  

When a pinch of the extract was dissolved in glacial acetic acid, a few drops of ferric chloride solution were added, followed 

by the addition of concentrated sulphuric acid, formation of a red ring at the junction of two liquids indicated the presence 

of glycosides(41). 

Test for phytosterol  

a. Libermann- Burchard’s Test  

A small amount of the extract was dissolved in a few drops of glacial acetic acid(42). 3 mL of acetic anhydride was added, 

followed by adding a few drops of concentrated sulfuric acid. The appearance of bluish-green color shows the presence of 

phytosterol(43). 

b. Salkowski Test  

A small quantity of the extract was dissolved in chloroform and the resulting solution was then shaken with a few drops of 

concentrated sulfuric acid. The appearance of bluishgreencolor shows the presence of phytosterol(44). 

Tests for fixed oils and fats  

a. Saponification test  

A small amount of extract was mixed with a few drops of 0.5 N alcoholic potassium hydroxide solution and a drop of 

phenolphthalein(45). The mixture was cooked for 1-2 h in a water bath. Fixed oils and fats were present when soap formed 

or when alkali was partially neutralised(46). 

b. Spot test  

A small quantity of the extract was pressed between two filter papers. Oil stains on the paper indicated the presence of fixed 

oil(47). 

Test for saponins  

a. Foam test  
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1 g of the extract was shaken vigorously with 20 mL distilled water in a graduated cylinder for 15 min. a 1 cm layer of foam 

indicated the presence of saponins(48).  

Tests for tannins and phenolic compounds  

A small quantity of the extract was dissolved in water, warmed, and filtered. The resulting filtrate was used for the following 

tests (49). 

a. Ferric chloride test 

 Neutral ferric chloride solution was used to treat a tiny portion of the filtrate. The presence of phenols was revealed by the 

emergence of violet colour(50). 

b. Gelatine test 

 A small amount of the filtrate was treated with a 1 % w/v solution of gelatine in water containing 10 % sodium chloride. 

The appearance of the cream precipitate indicated the presence of phenolic compounds(51). 

c. Lead acetate test  

A small amount of the filtrate was treated with a 10 % lead acetate solution. The appearance of white precipitate indicated 

the presence of phenolic compounds(52). 

 Tests for proteins and amino acids  

A small quantity of the extract was shaken with a few mL of water and the resulting mixture was subjected to the following 

tests:  

a. Millon’s test  

When the test sample was treated with Millon's reagent (Mercuric nitrate solution), the formation of white precipitate 

indicated the presence of proteins(53). 

b. Ninhydrin test  

When the test sample was treated with a 0.1 % w/v solution of ninhydrin in n-butanol, the appearance of the violet or purple 

color indicated the presence of an amino acid(54). 

c. Biuret test  

When the test sample was treated with an equal volume of 5 % sodium hydroxide solution and 1 % copper sulphate reagent, 

the appearance of the pink to purple color indicated the presence of proteins and free amino acids(55). 

Test for flavonoids  

A small quantity of the extract was shaken with a few mL of water and the resulting mixture was subjected to the following 

tests   

a. Shinoda's test 

A small quantity of the test sample was dissolved in 5 mL of alcohol (95%) and treated with a few drops of concentrated 

hydrochloric acid and 0.5 g of magnesium turnings(56). 

The development of pink color within a minute indicated the presence offlavonoids(57). 

b. Fluorescence test  

A few mg of the extract was dissolved in alcohol and a drop of the resulting solution was placed on Whatman filter paper 

and observed under UV light. The appearance of fluorescence indicated the presence of flavonoids(58). 

 Test for lignin  

A small quantity of the extract was treated with a few drops of phloroglucinol and hydrochloric acid. The appearance of pink 

or red color indicated the presence of lignin(59). 

Tests for detection of triterpenes  

a. Salkowski’s test  

A small quantity of the extract was taken in a dry test tube, added a few tin granules and 1 mL of thionyl chloride, and shaken 

well. The appearance of a pink color indicated the presence of triterpenes(60). 

b. Libermann-Burchard’s Test 

To the solution of extract, 1 mL of acetic anhydride and acetic acid were added, followed by a few drops of concentrated 

sulfuric acid. A ray of colours from violet changing through purple to brown or blue indicated the presence of triterpenes(61). 
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4. IN VITRO ANTI ARTHRITIS ACTIVITY 

PROTEIN DENATURATION METHOD:  

PRINCIPLE:  

Protein denaturation is the process in which the protein lose their secondary and tertiary structure by application of external 

stress, heat, compounds (acid, base) and mineral salts (62). Proteins lose their biological function. This protein denaturation 

is well documented in cause of inflammation. The ability of extract to inhibit protein denaturation will be studied by this 

method(63). 

Inhibition of protein denaturation (bovine serum albumin):  

Denaturation of tissue protein is one of the well-documented causes of inflammatory and arthritic diseases. Production of 

the auto antigen in certain arthritic diseases may be due to denaturation of protein in vitro(64). 

METHODS:  

 The following three solutions were used.   

Test solution:  

0.5 ml of test solution consists of 0.45 ml of BSA (5% w/v) and 0.05 ml of extracts in various concentrations (100, 200, 300, 

400, and 500 μg/ml) (65). 

Test control solution:  

 0.5 ml of test control solution consists of 0.45 ml of BSA (5% w/v) and 0.05 ml of distilled water (66). 

Standard solution:  

0.5 ml of standard solution consists of 0.45 ml of BSA (5% w/v) and 0.05 ml of diclofenac sodium solution (100, 200, 300, 

400, and 500  μg/ml)(67,68). 

The pH of the above solutions was adjusted to 6.3 using a small amount of 1N HCl. The samples were incubated at 37°C for 

20 min and heated at 57°C for 3 min which were cooled, and 2.5 ml of phosphate buffer (pH 6.3) was added to it. Control 

represents 100% proteins(69,70). After cooling, their absorbance was measured at 660 nm using pure blank. Diclofenac 

sodium (standard drug) was used as reference drug and treated as such for determination of absorbance(71,72).   

The percentage inhibition of protein denaturation was calculated as follows:   

(Abs control - Abs sample) 

Percentage inhibition =             x100 

(Abs control) 

METHODOLOGY:  

 The following three solutions were used.   

Test solution:  

 5 ml of test solution consists of 0.2 ml of egg albumin and 2.8 ml of phosphate buffer saline and 2 ml of in various 

concentrations of extracts (100, 200, 300, 400, and 500 μg/ml)(73,74).   

Test control solution:  

 5 ml of test control solution consists of 0.2 ml of egg albumin and 2.8 ml of phosphate buffered saline and 2 ml of distilled 

water(75,76).  

Standard solution:  

5 ml of standard solution consists of 0.2 ml of egg albumin and 2.8 ml of phosphate buffer saline and diclofenac (100,200, 

300, 400, and 500  µg/ml)(77,78).   

The pH of the above solutions was adjusted to 6.4 using a small amount of 1N HCl(79,80). The samples were incubated at 

37°C for 20 min and heated at 70°C for 5 min denaturations, and the results were compared with standard diclofenac 

sodium(81,82).   

After cooling, their absorbance was measured at 660 nm using pure blank(83,84,85). Diclofenac sodium (standard drug) was 

used as reference drug and treated as such for the determination of absorbance(86,87,88). The percentage inhibition of protein 

denaturation was calculated as follows: (89) 

(Abscontrol - Abs sample) 
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Percentage inhibition   = x100 

(Abs control) 

Proteinase inhibition assay: Anti-trypsinase activity 

In this assay, 2ml sample solution was comprised of 60µl trypsin (0.6µg), 1ml test extract (100, 200, 300, 400, and 500 

μg/ml) and 1ml tris HCl buffer (25mM pH 7.4) (90,91,92) The blank solution contained tris HCl buffer while the standard 

solution contained Diclofenac Sodium instead of the extract solution(93,94). All solutions were incubated at 37o C for 5 

min. afterwards 1ml casein (0.8% w/v) added(95). Again, solutions were incubated for 20 min(96,97). Perchloric acid (2ml, 

70%v/v) was added to stop the reaction followed by centrifugation at 5000 rpm for 5 min(98). The absorbance of the 

supernatant was determined at 280 nm(99). The test was carried out  and the percentage inhibition of proteinase enzyme was 

calculated(100). The percentage of  Proteinase inhibition assay was calculated as follows:   

(Abscontrol -Abs sample) 

Percentage inhibition = x100 

(Abs control) 

RESULTS AND DISCUSSION: 

During the phytochemical analysis, the different polarity of phytoconstituents was separated from the fruit  powder of Aegle 

marmelos and Momordica Cymbalaria  by using solvents such as petroleum ether, chloroform, ethyl acetate, and ethanol, 

and then performing successive extractions with a Soxhlet apparatus. This was done in order to determine which 

phytoconstituents were present in the fruit powder. The particulars regarding the polarity and solubility of the metabolites 

found in the plant were revealed by successive extractive values. 

This table contains an explanation of the percentage yield of the extracts.  

Table :1 Properties of different extracts from the fruits of Aegle marmelos and Momordica Cymbalaria 

 

S.  

No.  

 

Extracts  

Colour   Consistency  Percentage  

Yield (w/w)  

AM  MC  AM  MC  AM  MC  

1  Petroleum 

ether  

Greenish 

black  

Brownish   Semi- 

solid  

Semi- 

solid  

5  4  

2  Chlorofor m  Pale green  Pale brown  Semi- 

solid  

Semi- 

solid  

4  4.5  

3  Ethyl acetate  Dark green  Dark brown  Semi solid  Semi solid  8  9  

4  Ethanol  Dark green  Dark brown  Semi solid  Semi solid  11  13  

5  

 

Aqueous  Dark green  brown  Semi solid  Semi solid  4  5  
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Fig: 3Percentage yield of different extracts of Aegle marmelos 

 

 

 

Fig: 4Percentage yield of different extracts of Momordica Cymbalaria 

 

The phytochemical components of the different extracts of Aegle marmelosand Momordica Cymbalaria were screened. The 

findings of the phytochemical screening are displayed in the given Table. In Aegle marmelospetroleum ether extract revealed 

the presence of lipids, proteins, phytosterols, fixed oils, and carbohydrates. Alkaloids, carbohydrates, glycosides, phytosterol, 

fixed oils, and tannins were all present in the chloroform extract. Carbohydrates, proteins, phytosterol, tannins, flavonoids, 

and triterpenes were all detected in ethyl acetate extract. Proteins, alkaloids, carbohydrates, phytosterols, saponins, tannins, 

flavonoids, and triterpenes were all present in the ethanolic extract. Carbohydrates, proteins, saponins, flavonoids, lignin, 

and triterpenes were all detected in the aqueous extract.   

While the primary and secondary metabolites from this preliminary research were discovered in Momordica Cymbalaria 

phytochemical screening. Proteins, amino acids, steroids, glycosides, saponin, fixed oils, and lipids were present in the 

petroleum ether extract. Alkaloids, steroids, fixed oils, and fats were the only secondary metabolites that the chloroform 

extracts revealed to be present. Alkaloids, carbohydrates, proteins, amino acids, steroids, phenols, tannins, flavonoids, 

glycosides, saponins, and terpenoids were all detected in the ethanol and ethyl acetate extracts. More secondary metabolites 

than primary metabolites were detected in the aqueous extracts. Carbohydrates, steroids, phenols, tannins, flavonoids, 

saponins, lignins, and terpenoids were among the phytoconstituents.  

Table:2 Results of preliminary Phytochemical screening of Aegle marmelosand Momordica Cymbalaria 

 

S.  

No.  

 

Constituents  

Observation        

PEE  CE   EAE  EE   AE   

AM  MC  AM  MC  AM  MC  AM  MC  AM  MC  

1  Alkaloids  -  -  +  +  -  +  +  +  -  -  

 
0  2  4  6  8  10  12  

PETROLEUM ETHER  

CHLOROFORM  

ETHYL ACETATE  

ETHANOL  

AQUEOUS  

 
0  5  10  15  

PETROLEUM ETHER  

CHLOROFORM  

ETHYL ACETATE  

ETHANOL  

AQUEOUS  
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2  Carbohydrates  +  -  +  -  +  +  +  +  +  +  

3  Proteins  & 

amino acids  

-  +  +  -  +  +  +  +  +  -  

4  Steroids  +  +  +  +  +  +  +  +  -  +  

5 Phenols  -  -  +  -  +  +  +  +  -  +  

6  Tannins  -  -  +  -  +  +  +  +  -  +  

7  Flavonoids  -  -  -  -  +  +  +  +  +  +  

8  Glycosides  -  +  +  -  -  +  -  +  -  -  

9  Saponins  -  +  -  -  -  +  +  +  +  +  

10  Fixed oil and  

fats  

+  +  +  +  -  -  -  -  -  -  

11  lignin  -  -  -  -  -  -  -  -  +  +  

12  Terpenoids  -  -  -  -  +  +  +  +  +  +  

 

Table: 3 Anti-arthritic activity of Aegle marmelos  by bovine serum albumin method  

Treatment  Concentration  Test Absorbance  Control  % inhibition  

 (µg/ml)   Absorbance   

PEEAM  100  0.061  0.084  27  

200  0.053  0.081  34  

300  0.049  0.079  37  

400  0.047  0.029  62  

500  0.040  0.022  81  

CEAM  100  0.064  0.081  20  
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200  0.056  0.079  29  

300  0.052  0.039  33  

400  0.045  0.031  45  

500  0.043  0.029  48  

EAEAM  100  0.062  0.084  26  

200  0.055  0.079  30  

300  0.051  0.038  34  

400  0.046  0.031  48  

500  0.038  0.022  72  

EEAM  100  0.051  0.081  37  

200  0.049  0.031  56  

300  0.047  0.030  58  

400  0.045  0.027  66  

500  0.017  0.009  88  

AEAM  100  0.062  0.084  26  

200  0.061  0.084  27  

 300  0.051  0.081  37  

400  0.046  0.031  41  

500  0.041  0.029  48  

Diclofenac sodium  100  0.052  0.039  33  

200  0.051  0.038  34  

300  0.046  0.031  48  
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400  0.044  0.027  62  

500  0.043  0.022  95  

 

c.  

d. 100 

 95  

e. 90 80 70 

60 50 40 30  

f. 20  

g. 10  

h. 0  

i.  100  200  300  400  500  

j. Concentration (µg/ml)  

    88   

    81    

   66   72   

 56  58  62  62      

    48   48    48  48  

37    37  37   45  41      

27 26 

33  

 26  

34 

2930  

34  

 

27  

 3334            

 20                    

                    

                    

k. PEEAM  

l. CEAM  

m. EAEAM  

n. EEAM  

o. AEAM  

p. STD  

Fig:1. 1 Anti-arthritic activity of Aegle marmelos  by bovine serum albumin 

Table: 4 Anti-arthritic activity of Momordica Cymbalaria  by bovine serum albumin method  

Treatment  Concent

ration  

(µg/ml)  

Test Absorbance  Control  

Absorbance  

% inhibition  

PEEAM  100  0.077  0.084  8  

200  0.067  0.081  17  

300  0.064  0.079  18  

400  0.044  0.029  51  

500  0.035  0.022  59  

CEAM  100  0.066  0.081  18  

200  0.054  0.079  31  

% 

of 

inh

ibi

tio

n 
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300  0.053  0.039  35  

400  0.047  0.031  51  

500  0.046  0.029  58  

EAEAM  100  0.067  0.084  20  

200  0.058  0.079  26  

300  0.051  0.038  34  

400  0.046  0.031  48  

500  0.035  0.022  59  

EEAM  100  0.057  0.081  29  

200  0.048  0.031  54  

300  0.047  0.030  56  

400  0.043  0.027  59  

500  0.015  0.009  66  

AEAM  100  0.066  0.084  21  

200  0.062  0.084  26  

300  0.052  0.081  35  

 400  0.043  0.031  38  

500  0.041  0.029  41  

Diclofenac sodium  100  0.052  0.039  33  

200  0.051  0.038  34  

300  0.046  0.031  48  

400  0.044  0.027  62  

500  0.043  0.022  95  
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Fig: 2 Anti-arthritic activity of Momordica Cymbalaria  by bovine serum albumin method 

 

Table: 5 Anti-arthritic activity of Aegle marmelos  by egg albumin method 

Treatment  Concentration  

(µg/ml)  

Test Absorbance  Control  

Absorbance  

% inhibition  

PEEAM  100  0.064  0.084  23  

200  0.054  0.081  33  

300  0.052  0.079  34  

% 
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400  0.047  0.029  62  

500  0.041  0.022  86  

CEAM  100  0.066  0.081  18  

 200  0.055  0.079  30  

300  0.052  0.039  33  

400  0.046  0.031  48  

500  0.044  0.029  51  

EAEAM  100  0.066  0.084  21  

200  0.057  0.079  27  

300  0.051  0.038  34  

400  0.045  0.031  45  

500  0.039  0.022  77  

EEAM  100  0.053  0.081  34  

200  0.048  0.031  54  

300  0.047  0.030  56  

400  0.044  0.027  62  

500  0.017  0.009  88  

AEAM  100  0.064  0.084  23  

200  0.061  0.084  27  

300  0.054  0.081  33  

400  0.046  0.031  48  

500  0.044  0.029  51  
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Diclofenac sodium  100  0.052  0.039  33  

200  0.051  0.038  34  

300  0.046  0.031  48  

400  0.044  0.027  62  

 500  0.043  0.022  95  

 

 

Fig: 3 Anti-arthritic activity of Aegle marmelos  by egg albumin method 

 

Table: 6 Anti-arthritic activity of Momordica Cymbalaria  by egg albumin method 

Treatment  Concentration  

(µg/ml)  

Test Absorbance  Control  

Absorbance  

% inhibition  

PEEAM  100  0.074  0.084  11  

200  0.064  0.081  20  

300  0.062  0.079  21  

400  0.049  0.029  68  

500  0.038  0.022  72  
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CEAM  100  0.064  0.081  20  

200  0.054  0.079  31  

 300  0.052  0.039  33  

400  0.048  0.031  54  

500  0.047  0.029  62  

EAEAM  100  0.067  0.084  20  

200  0.057  0.079  27  

300  0.050  0.038  31  

400  0.046  0.031  48  

500  0.037  0.022  68  

EEAM  100  0.056  0.081  30  

200  0.049  0.031  56  

300  0.047  0.030  58  

400  0.045  0.027  66  

500  0.016  0.009  77  

AEAM  100  0.064  0.084  23  

200  0.062  0.084  26  

300  0.055  0.081  32  

400  0.044  0.031  41  

500  0.042  0.029  44  

Diclofenac 

sodium  

100  0.052  0.039  33  

200  0.051  0.038  34  
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300  0.046  0.031  48  

400  0.044  0.027  62  

500  0.043  0.022  95  
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Fig: 4 Anti-arthritic activity of Momordica Cymbalaria  by egg albumin method  

5. CONCLUSION 

This study evaluated the anti-arthritic potential of Aegle marmelos and Momordica cymbalaria through in vitro experiments, 

particularly focusing on their efficacy in preventing protein denaturation and enzyme activity—key contributors to the 

pathogenesis of rheumatoid arthritis (RA). RA is a chronic autoimmune disorder characterized by persistent inflammation, 

joint degradation, and systemic complications. While current treatments are effective, they often have side effects and limited 

long-term benefits, prompting the need for safer, plant-based alternatives.The fruits of both plants were subjected to 

successive solvent extraction using petroleum ether, chloroform, ethyl acetate, ethanol, and water. Ethanol extracts yielded 

the highest recovery, indicating efficient extraction of polar bioactive constituents. Phytochemical screening revealed the 

presence of multiple therapeutically significant compounds—alkaloids, flavonoids, tannins, saponins, phenols, glycosides, 

steroids, and triterpenes—which are known for their anti-inflammatory, antioxidant, and immunomodulatory activities.In 

vitro anti-arthritic assays were conducted using bovine serum albumin (BSA) and egg albumin denaturation models, both of 

which mimic the protein unfolding processes linked to inflammation and autoantigen formation in RA. Both Aegle marmelos 

and Momordica cymbalaria extracts demonstrated significant, dose-dependent inhibition of protein denaturation. Notably, 

the ethanolic extract of Aegle marmelos showed the highest inhibition rate of 88% at 500 μg/mL, which is close to the 95% 

inhibition observed with diclofenac sodium, the standard drug. Similarly, Momordica cymbalaria's ethanolic extract achieved 

77% inhibition at the same concentration.Additionally, the proteinase inhibition assay indicated the ability of both plants to 



T. Vinciya, P.Senthil Kumar, R. Rajamini, P. Prem Kumar, D. Saravana Priya, S. Thanga Ashwini 
 

pg. 4421 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 32s 

 

inhibit enzymatic activity that contributes to tissue degradation in arthritic conditions. Again, ethanolic extracts exhibited 

superior activity, aligning with the presence of potent polyphenolic and triterpenoid compounds.Among the tested solvents, 

ethanol proved most effective in extracting a wide range of bioactive constituents, and thus, ethanolic extracts consistently 

outperformed others in anti-arthritic evaluations. Non-polar solvents like petroleum ether and chloroform were less effective 

both in phytochemical richness and biological activity.The observed effects are likely due to the synergistic action of 

phytochemicals. Flavonoids and phenolics inhibit inflammatory mediators and oxidative stress, while saponins and tannins 

stabilize cell membranes and prevent protein unfolding. Such multi-target effects make plant-based therapies valuable 

alternatives or complements to conventional drugs.In conclusion, both Aegle marmelos and Momordica cymbalaria possess 

substantial anti-arthritic properties, particularly in their ethanol-extracted forms. The in vitro models validate their ability to 

inhibit protein denaturation and enzymatic activity, essential steps in the inflammatory cascade of RA. These results support 

their traditional medicinal use and encourage further in vivo studies and compound isolation for potential pharmaceutical 

development. Integrating traditional plant knowledge with modern pharmacology may lead to safer, more accessible 

treatments for chronic inflammatory conditions like rheumatoid arthritis. 
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