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Abstract 

Context: Traditional medicinal plant knowledge represents one of the oldest and most valuable contributions to the health sector of humanity. It serves as an 

essential guide to humans to develop better and healthier well-being. Medicinal plants possess phytoconstituents which exhibit enormous therapeutic 

effects. 

Aims: To evaluate the in vitro and in vivo anti-inflammatory activity of Macaranga peltata (MPCF) and Pongamia pinnata (PPEAF) fractions and estimate the 

phytochemicals responsible for their therapeutic action. 

Methods: Plant extracts and fractions were tested for their in vitro anti-inflammatory properties using the bovine serum albumin method and in vivo activity 

using the carrageenan-induced rat paw edema model. The selected fragments were analyzed for phytochemicals such as flavonoids, tannins, and total 

phenolics. 

Results: The extract yields indicate that P. pinnata contains non-polar compounds and M. peltata contains polar phytocompounds. Both the MPCF and PPEAF 

were found to contain flavonoids. However, MPCF also contained tannins and phenolic compounds that were found in lesser percentages in PPEAF.  

Conclusions: The chloroform fraction of M. peltata and ethyl acetate fraction of P. pinnata showed significant anti-inflammatory activity compared to the 

positive control group.  
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Resumen 

Contexto: El conocimiento de las plantas medicinales tradicionales es el mayor y más antiguo servicio al sector de la salud de la humanidad. El conocimiento 

herbario tradicional es la mejor guía para que los seres humanos desarrollen un bienestar mejor y más saludable. Las plantas medicinales poseen 

fitoconstituyentes que muestran enormes efectos terapéuticos.  

Objetivos: Evaluar la actividad antiinflamatoria in vitro e in vivo de las fracciones de Macaranga peltata (MPCF) y Pongamia pinnata (PPEAF) y estimación de 

los fitoquímicos responsables de la acción terapéutica. 

Métodos: Se probaron extractos y fracciones de plantas para determinar sus propiedades antiinflamatorias in vitro utilizando el método de albúmina sérica 

bovina y su actividad in vivo utilizando un modelo de edema de pata de rata inducido por carragenina. La estimación de fitoquímicos como flavonoides, 

taninos y fenólicos totales se realizó para fracciones seleccionadas. 

Resultados: Los rendimientos de los extractos mostraron que P. pinnata contiene compuestos no polares y M. peltata contiene fitocompuestos polares. Se 

encontró que MPCF y PPEAF contienen flavonoides, pero también se encontró que MPCF contiene taninos y compuestos fenólicos, pero menos en PPEAF. 

Conclusiones: La fracción de cloroformo de M. peltata y la fracción de acetato de etilo de P. pinnata mostraron una actividad antiinflamatoria significativa en 

comparación con el grupo de control positivo. 

Palabras Clave: albúmina sérica bovina; carragenano; inflamación; Macaranga peltata; Pongamia pinnata. 

 

ARTICLE INFO AUTHOR INFO 

Received: February 26, 2024. ORCID:    

Accepted: November 5, 2024.  0000-0002-7569-6810 (HNH) 0000-0002-3265-8929 (KD) 

Available Online: November 29, 2024.  0000-0002-5112-2468 (BM) 0000-0002-2715-1082 (SS) 

    

https://jppres.com/
https://doi.org/10.56499/jppres24.1997_13.2.662
mailto:santanusaha@nitte.edu.in
https://orcid.org/0000-0002-7569-6810
https://orcid.org/0000-0002-3265-8929
https://orcid.org/0000-0002-5112-2468
https://orcid.org/0000-0002-2715-1082


Honnappa et al. Anti-inflammatory and phytochemicals of Macaranga peltata and Pongamia pinnata 

 

https://jppres.com  J Pharm Pharmacogn Res (2025) 13(2): 663 

 

Abbreviations: MPCF: Macaranga peltata chloroform fraction; MPEE: Macaranga peltata ethyl acetate fraction; PPEAF: Pongamia pinnata ethyl 
acetate fraction; PPPEF: Pongamia pinnata petroleum ether fraction. 

 

INTRODUCTION 

Macaranga peltata Müll.Arg. (family Euphorbiaceae), 
a medicinal plant grown in the Western Ghats, is also 
known as Chandana and Uppalige. It is used in tradi-
tional medicines to treat wounds, swellings, boils, 
bruises, and sores (Joseph, 2014; Rekha et al., 2014). 
The crude extracts and isolated compounds of this 
plant have demonstrated a wide range of pharmaco-
logical effects, including anti-microbial, anti-
inflammatory, antioxidant, and anti-plasmodial prop-
erties (Joseph, 2014; Rekha et al., 2014). The phyto-
compounds isolated from this plant are bergenin, 
8,10-di-O-methylether, tri-O-methyl ether, siaresinolic 
acid, lupeol, sitosterol, stigmasterol, and oleanolic 
acid (Joseph, 2014; Rekha et al., 2014). Macaranga 
genus plants are used to cleanse wounds in northeast 
India (Changkija et al., 2023), so an attempt was made 
to know anti-inflammatory activity and the responsi-
ble phytochemical group. 

Pongamia pinnata (L.) Pierre (family Fabaceae) is a 
traditional plant known as Honge and Karanj. Ac-
cording to reports, the seeds of this plant have an oil 
content of 28% to 34% with a significant amount of 
polyunsaturated fatty acids (Akram et al., 2021). The 
seed oil contains pinnatin, kanjone, pongapin, ponga-
galabrone, and karangin, while the plant leaves and 
stem contain flavones and chalcone-derived substanc-
es such as galbone, pongone, pongalbol, and ponga-
gallone A and B (Akram et al., 2021). The fruit of this 
plant contains pongamoside D and three new pon-
gamosides A–C, furnoflavanoid and glucosides. The 
root extract of P. pinnata contains anticancer agents 
and derivatives of etoposide, paclitaxel, teniposide, 
and fluoxetine. The powdered seeds possess anthel-
mintic and antibacterial properties and are used to 
treat bronchial inflammation, fever, hemorrhoids, 
congestion, whooping cough, and irritations (Akram 
et al., 2021). Therefore, the present study has been 
designed to standardize the extracts and fractions for 
in vitro and in vivo anti-inflammatory activity.  

MATERIAL AND METHODS 

Chemicals 

The reagents and substances utilized in the present 
investigation were all of laboratory analysis grade. 
The source of bovine serum albumin was Hi-Media 
Research Laboratory Pvt. Ltd. located in Mumbai. 
Chemicals were acquired from Vasa Scientific Com-

pany, and carrageenan was procured from HMRL 
Pvt. Ltd., Mumbai. Tween 80 was obtained from 
SDFC Pvt. Ltd., Mumbai. 

Collection and authentication of plants 

The Macaranga peltata leaves were gathered in 
Mangalore's Paneer and Deralakatte districts. (Lati-
tude: 12.91723 Longitude: 74.85603) The Pongamia 
pinnata seeds were supplied by Pioneer Agro Indus-
tries in Coimbatore, Tamil Nadu (Latitude: 11.0555 
Longitude: 76.96612). The gathered plants were au-
thenticated at the Foundation for Revitalization of 
Local Health Traditions (FRLHT), Bangalore, and a 
voucher specimen (4717-18/28.0/.2021) was deposit-
ed.  

Extraction 

The authenticated seeds and leaves were dried in a 
hot air oven and ground to powder, which was 
passed through 22 mesh to obtain a coarse powder. 
The powders underwent ethanol maceration (1:8 ra-
tio), followed by fractionation using petroleum ether, 
chloroform, ethylene acetate, and methanol sequen-
tially. The extracts were filtered and solvent recov-
ered by rota evaporator, dried on a magnetic stirrer, 
and preserved in the desiccator. 

Fractionation of ethanolic extract 

About 1200 g and 540 g ethanol extracts of Maca-
ranga peltata and Pongamia pinnata were fractionated 
using petroleum ether at 60–80°C (8 × 500 mL), fol-
lowed by fractionation with chloroform (8 × 500 mL), 
ethyl acetate (8 × 500 mL), and methanol (8 × 500 mL). 
The fractions were dried over anhydrous sodium 
sulfate, cleaned with 30 ml of distilled water, and the 
solvents were removed by distillation. The M. peltata 
ethanol extract was fractionated into petroleum ether 
(99.42 g), chloroform (267 g), ethyl acetate (265 g), and 
methanol (433.71 g) fractions. Similarly, for P. pinnata, 
the petroleum ether (92 g), chloroform soluble (68 g), 
ethyl acetate (54 g), and methanol (36 g) fractions 
were obtained from the ethanolic extract. 

To screen for biological activity, a 1% solution of 
Tween 80 in water was utilized to suspend the etha-
nol extract and chloroform fraction of M. peltata 
leaves, as well as the petroleum ether and ethyl ace-
tate fractions of P. pinnata. The same solution was also 
used to prepare a suspension of the standard medica-
tion, diclofenac. In these studies, 1% Tween 80 solu-
tion, diluted with water, was used as the vehicle. 
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In vitro anti-inflammatory activity 

In this study, the bovine serum albumin denatura-
tion inhibition method (Aggarwal and Saha, 2020) 
was used. Separate solutions containing 1% bovine 
serum albumin were combined with the test extracts, 
fractions, and the reference medication, diclofenac 
sodium, at varying concentrations (10–50 µg/mL). 
After adding 1 N HCl to bring down the pH to 6.3 ± 
0.5, the mixture was incubated for 20 minutes at 37°C. 
Each mixture containing the test extract and the refer-
ence medication was then independently heated for 3 
minutes at 57°C and allowed to cool. Using the vehi-
cle as a blank, the absorbance was measured at 416 
nm after mixing the reaction solutions with 2.5 mL of 
phosphate buffer. The investigation was completed in 
triplicate. The percentage of protein denaturation 
inhibition was calculated using the formula [1]. 

Anti-denaturation activity (%) = 
AbC – AbS 

× 100 [1] 
AbC 

Where AbC: Control absorbance and AbS: Sample absorbance; Anti-

denaturation activity Percentage = Percentage inhibition of protein 

denaturation = Anti-inflammatory activity percentage. 

In vivo studies 

Animals 

The studies employed albino Wistar rats (200–250 
g) of both sexes. All the animals were acquired from 
the Nitte Gulabi Shetty Institute of Pharmaceutical 
Sciences' animal house in Mangaluru. The rats were 
fed a standard diet and had unlimited access to water. 
The creatures were housed in polyacrylic cages, main-
tained at a relative humidity of 60 ± 5% and an ambi-
ent temperature of 25 ± 2ºC. In the institutional ani-
mal house, the animals were acclimated to a 12-hour 
light/dark cycle. The study procedures were ap-
proved by the Institutional Animal Ethical Committee 
of the Nitte Gulabi Shetty Institute of Pharmaceutical 
Sciences in Mangaluru (NGSMIPS/IAEC/JAN-
2023/341). 

Acute toxicity study 

The acute toxicity study was carried out using the 
up-and-down method of OECD guideline no. 425 
(OECD, 2001) on adult female albino Wister rats (3 
rats per group) that were neither pregnant nor nullip-
arous to calculate the median fatal dosage (LD50) of 
test material: M. peltata chloroform fraction (MPCF); 
M. peltata ethyl acetate fraction (MPEE); P. pinnata 
ethyl acetate fraction (PPEAF); P. pinnata petroleum 
ether fraction (PPPEF). The extract and fraction prep-
arations were administered orally to the animals, and 
they were observed at half-hour intervals for four 
hours, followed by a 24-hour observation period for 

general behavioral, neurological, and autonomic pro-
files, and finally, for morality. 

The test materials, MPEE, MPCF, PPPEF, and 
PPEAF, were found to be safe up to an oral dose of 
2000 mg/kg and 5000 mg/kg. Based on the study, 
three extract dose levels were selected for all test ma-
terials used to conduct the in vivo biological activity 
studies. The low dose was half of the middle dose, the 
high dose was twice the middle dose, and the inter-
mediate dose was roughly one-tenth of the LD50. The 
selected doses were 100 mg/kg, 200 mg/kg, and 400 
mg/kg. 

In vivo anti-inflammatory activity study 

The anti-inflammatory efficacy of the test sub-
stances was examined using the carrageenan-induced 
rat paw edema model. Using the previously men-
tioned approach, the acute anti-inflammatory activity 
of MPCF and PPEAF was evaluated using the carra-
geenan-induced rat paw edema model (Ghosh, 2005). 
To induce paw edema in the plantar region, 0.1 mL of 
a 1% (w/v) carrageenan suspension in 0.9% (w/v) 
sterile saline was injected into the left hind paws of all 
the animals. One hour before the carrageenan injec-
tion, eight distinct groups of six rats (n = 6) received 
oral treatments of the vehicle (sterile saline solution), 
the test medicines (MPCF and PPEAF, 100, 200, and 
400 mg/kg body weight), and diclofenac (10 mg/kg 
body weight). The level of inflammation in the left 
paw was measured using the right paw as a reference. 
The increase in the paw volume was measured using 
a Digital Plethysmograph Model No PLM 02, Orchid 
Scientific, India, at one-, two-, three-, and four-hour 
intervals following carrageenan injection. 

The percentage inhibition of edema volume was 
calculated using the formula [2].  

Inhibition (%) = 100 × (1-Vt / Vc) [2] 

where, Vt represents the average paw edema volume of the groups 

treated with diclofenac and extracts, and Vc represents the average paw 
edema volume of the control group. 

Group details 

Group 1: Carrageenan (1% w/v) 0.1 ml + Negative 
control (0.9% w/v NaCl). 

Group 2: Carrageenan (1% w/v) 0.1 ml + Positive 
control (diclofenac sodium 10 mg/kg body weight). 

Group 3: Carrageenan (1% w/v) 0.1 mL + MPCF 
(100 mg/kg body weight). 

Group 4: Carrageenan (1% w/v) 0.1 mL + MPCF 
(200 mg/kg body weight). 

Group 5: Carrageenan (1% w/v) 0.1 ml + MPCF 
(400 mg/kg body weight). 
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Group 6: Carrageenan (1% w/v) 0.1 mL + PPEAF 
(100 mg/kg body weight). 

Group 7: Carrageenan (1% w/v) 0.1 mL + PPEAF 
(200 mg/kg body weight). 

Group 8: Carrageenan (1% w/v) 0.1 mL + PPEAF 
(400 mg/kg body weight). 

PPEAF- Pongamia pinnata ethyl acetate fraction, 
MPCF- Macaranga peltata chloroform fraction 

Phytochemical evaluation 

Determination of total flavonoid content  

The total flavonoid content was measured by a 
colorimetric assay (Fattahi et al., 2014; Zhishen et al., 
1999). Initially, 0.5 mL or 500 µL (0.5 g) of the extract 
was added to 4 mL of distilled water, and then 0.3 mL 
of 5% sodium nitrite was added to this. After 5 
minutes, 0.3 mL of 10% aluminum chloride was add-
ed, and in the 6th min, 2 mL of 1 M sodium hydroxide 
was added to the mixture. Following this, the mixture 
was immediately diluted by adding 3.3 mL of dis-
tilled water and mixed thoroughly. Immediately, the 
absorbance was measured at 510 nm against a blank 
using quercetin as a standard for the calibration curve 
using a UV-visible spectrophotometer (Shimadzu 
1780. Japan). The total flavonoid content of the extract 
was expressed as mg quercetin equivalents (QE) per 
gram of sample (mg/g). The results were represented 
as a replica of three readings. 

Determination of total phenolic content 

The Folin Ciocalteu reagent was used for the anal-
ysis of total phenolic content (Chun et al., 2003; Fatta-
hi et al., 2014). Briefly, 0.5 mL or 500 µL (0.5 g) of the 
extract was mixed with 0.5 mL of Folin-Ciocalteu 
reagent. The F-C reagent purchased was a dark green 
color diluted with an equal quantity of water as speci-
fied on the label used for estimation. The solution was 
kept at 25ºC for 5-8 min before adding 2 mL of 7.5% 
sodium carbonate solution and adjusting the volume 
to 8 mL with water. After 2 hours, the absorbance was 
measured at 725 nm by using gallic acid as the stand-
ard for the calibration curve using a U-visible spec-
trophotometer (Shimadzu 1780. Japan). The total phe-
nolic content was expressed as mg gallic acid equiva-
lents (GAE) per gram of sample (mg/g dry extract). 
The results were represented as a replica of three 
readings. 

Total condensed tannin content 

The tannin contents or proanthocyanidin were de-
termined using catechin as a reference compound for 

the calibration curve (Rebaya et al., 2015). A volume 
of 0.5 mL or 500 µL (0.5 g) of extract was added to 3 
mL of a solution of vanillin (4% in methanol) and 1.5 
mL of concentrated hydrochloric acid. After 15 min of 
incubation, the absorbance was read at 500 nm using 
a UV-visible spectrophotometer (Shimadzu 1780. 
Japan), and the total tannin content was expressed as 
mg catechin equivalent (CE) per gram of dry extract. 
The results were represented as a replica of three 
readings. 

Statistical analysis 

The results were expressed as mean ± the standard 
error mean (S.E.M) of six observation readings. Dun-
net's t-test is utilized to assess statistical significance. 
Statistically, significance at p<0.05 and p<0.001 were 
considered to assess the significance of the activity. 

RESULTS  

Extraction 

The extraction and fractionation are presented in 
Table 1, which is sequentially elaborated below as 
follows:  

Description of Macaranga peltata ethanol extract  

Nature: Solid amorphous powder. Color: Dark 
brownish green color. Odor: Characteristic. Taste: 
Bitter. Yield: 24.16%. 

Description of P. pinnata ethanol extract 

Nature: Semisolid paste. Color: Yellowish brown 
color oily extract. Odor: Characteristic. Taste: Ex-
tremely bitter. Yield: 10.8%. 

Fractionation of M. peltata ethanol extract 

Description of M. peltata petroleum ether fraction 

Nature: Amorphous paste. Color: Light brown. 
Odor: Characteristic. Taste: Bitter. Yield: 8.28%. 

Description of M. peltata chloroform fraction 

Nature: Amorphous powder. Color: Dark brown. 
Odor: Characteristic. Taste: Bitter. Yield: 22.28%. 

Description of M. peltata ethyl acetate fraction 

Nature: Amorphous paste. Color: Dark brown. 
Odor: Characteristic. Taste: Bitter. Yield: 22.14%. 

Description of M. peltata methanol fraction 

Nature: Amorphous powder. Color: Dark brown. 
Odor: Characteristic. Taste: Bitter. Yield: 36.14%. 
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Table 1. Extraction and fractionation. 

No. Solvent used for extraction 
Extract (g) 

Pongamia pinnata seed powder (5 kg) Macaranga peltata leaf powder (5 kg) 

1 Ethanol 10.8% (540 g) 24.16% (1.2 kg) 

Solvent used for fractionation %Fraction (g)  

01 Petroleum ether fraction 17% (92 g) 8.28% (99.42 g) 

02 Chloroform fraction 12.59% (68 g) 22.28% (267 g) 

03 Ethyl acetate fraction 10% (54 g) 22.14% (265 g) 

04 Methanol fraction 6.66% (36 g) 36.14% (433.71 g) 

 
Fractionation of P. pinnata ethanol extract 

Description of P. pinnata petroleum ether fraction 

Nature: Semisolid oily nature. Color: Light yellow 
color sticky fraction. Odor: Characteristic. Taste: Ex-
tremely bitter. Yield: 17%. 

Description of P. pinnata chloroform fraction 

Nature: Semisolid oily nature. Color: Yellow color. 
Odor: Characteristic. Taste: Extremely bitter. Yield: 
12.59%. 

Description of P. pinnata ethyl acetate fraction 

Nature: Semisolid oily nature. Color: Yellowish 
cream color. Odor: Characteristic. Taste: Extremely 
bitter. Yield: 10%. 

Description of P. pinnata methanol fraction 

Nature: Semisolid oily nature. Color: Reddish 
brown color. Odor: Characteristic. Taste: Bitter. Yield: 
6.66%. 

In vitro anti-inflammatory activity 

The ethanol extracts from M. peltata and P. pinnata 
were found to have respective IC50 values of 38.81 and 
50.19 µg/mL (Table 2). M. peltata and P. pinnata petro-
leum ether fractions were found to have IC50 values of 
46.00 and 40.76 µg/mL, respectively. The M. peltata 
and P. pinnata chloroform fractions were found to 
have respective IC50 values of 38.26 and 46.42 µg/mL. 
The ethyl acetate fractions from M. peltata and P. pin-
nata were found to have respective IC50 values of 
48.16 and 38.49 µg/mL. The methanol fractions from 
M. peltata and P. pinnata were found to have respec-
tive IC50 values of 47.03 and 51.64 µg/mL. 

In vivo studies 

Acute toxicity study 

The acute toxicity study results showed that the 
rats did not die or exhibit any appreciable behavioral 

alterations in response to the test samples, MPCF and 
PPEAF, even at doses up to 2000 mg/kg. Given the 
demonstrated safety of the test materials at an oral 
dosage of up to 2000 mg/kg of body weight, oral 
doses of 100, 200, and 400 mg/kg of body weight 
were chosen for further study (Table 3). 

Anti-inflammatory activity 

The anti-inflammatory activity was tested on rats 
using a carrageenan-induced inflammatory model. 
Paw volumes (in mL) of the animals in the negative 
control and positive control (diclofenac sodium) 
group, as well as their % of edema inhibition, were 
compared with those of the test samples after the 
administration of carrageenan. 

The result showed significant anti-inflammatory 
activity in M. peltata chloroform fraction at 400 mg/kg 
(60.76% edema inhibition) and P. pinnata ethyl acetate 
fraction at 400 mg/kg (61.94% edema inhibition), 
compared with positive control (diclofenac 10 mg/kg) 
group (66.37% edema inhibition) after 4 hours of 
treatment with carrageenan. In contrast, there was no 
anti-inflammatory activity observed in the control 
group treated with 1% v/v Tween 80 (Table 4). 

Estimation of total flavonoids 

In flavonoids estimation, after preparation of dilu-
tions, yellow color precipitate was obtained. The 
blank solution was transparent, and the standard 
quercetin solution produced a dark yellow precipi-
tate. The PPEAF solution showed a light yellow color, 
while a dark reddish brown color was obtained for 
the MPCF solution, respectively. The flavonoid con-
tent in M. peltata chloroform fraction and P. pinnata 
ethyl acetate fraction was found to be 930.72 mg and 
600.29 mg QE/g dry extract (Table 5). 

Estimation of total phenolic content 

In the estimation of phenolic compounds, the F-C 
reagent was diluted as specified, which gave it a light
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Table 2. Pongamia pinnata and Macaranga peltata ethanol extracts and fractions' in vitro anti-inflammatory efficacy as measured by the 

bovine serum albumin method. 

No. Treatment Concentration (µg/mL) 
Inhibition (%) 

Pongamia pinnata Macaranga peltata 

1 Diclofenac sodium 10  25.33 ± 0.03 20.64 ± 0.02 

20  34.24 ± 0.01 32.20 ± 0.06 

30  49.33 ± 0.07 46.43 ± 0.08 

40  58.57± 0.02 56.24± 0.05 

50  65.82 ± 0.04 64.12 ± 0.03 

IC50 33.17** 35.47**  

2 Ethanol extract  10  7.45 ± 0.02 9.42 ± 0.04 

20  25.00 ± 0.05 21.66 ± 0.02 

30  36.66 ± 0.06 33.25 ± 0.03 

40  40.00 ± 0.01 45.32 ± 0.01 

50  46.62 ± 0.02 58.33 ± 0.06 

IC50 50.19** 38.81** 

3 Chloroform fraction 10  11.26 ± 0.04 11.24 ± 0.08 

20  25.10 ± 0.01 23.34 ± 0.05 

30  35.41 ± 0.02 32.58 ± 0.03 

40  41.46 ± 0.06 43.00 ± 0.01 

50  53.68 ± 0.01 52.62 ± 004 

IC50 46.42* 38.26** 

4 Petroleum ether fraction 10  9.66 ± 0.07 8.64 ± 0.02 

20  17.57 ± 0.01 13.33 ± 0.07 

30  26.35 ± 0.06 26.66 ± 0.04 

40  41.43 ± 0.08 36.32 ± 0.06 

50  56.32 ± 0.02 47.46 ± 0.02 

IC50 40.76* 46.00* 

5 Ethyl acetate fraction 10  8.16 ±0.01 8.30 ± 0.05 

20  16.66 ± 0.05 16.54 ± 0.03  

30  25.32 ± 0.04 23.36 ± 0.02 

40  43.52 ± 0.02 33.58 ± 0.04 

50  50.42 ± 0.04 48.42 ± 0.16 

IC50 38.49* 48.16* 

6 Methanol fraction 10  8.59 ± 0.02 10.52 ± 0.04 

20  22.65 ± 0.06 22.42 ±0.02 

30  34.33 ± 0.05 34.33 ± 0.03 

40  40.00 ± 0.01 46.54 ± 0.07 

50  45.58 ± 0.04 60.64 ± 0.01 

IC50 51.64** 47.03** 

Dunnet's t-test was utilized to assess statistical significance. For each value, the three-reading mean ± S.E.M was used. Statistically significant at *p<0.05 and 

**p<0.001. 
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Table 3: Acute Toxicity study of Pongamia pinnata ethyl acetate Fraction and Macaranga peltata chloroform fraction 

Signs monitored 

Treatment 

Negative control 

Positive control 

(diclofenac 

sodium) 

PPEAF 

(Dose-2 g/kg bw) and 

(Dose-5 g/kg bw) 

MPCF 

(Dose-2 g/kg bw) and 

(Dose-5 g/kg bw) 

Increased motor activity No change No change No change No change 

Decreased motor activity No change No change No change No change 

Tremors and ataxia No change No change No change No change 

Tonic convulsions No change No change No change No change 

Sedation No change No change No change No change 

Diarrhoea No change No change No change No change 

Salivation No change No change No change No change 

Respiration No change No change No change No change 

Skin colour change No change No change No change No change 

No deaths were observed in rats. PPEAF: Pongamia pinnata ethyl acetate fraction; MPCF: Macaranga peltata chloroform fraction; bw: body weight. 

 

Table 4. Results of in vivo anti-inflammatory activity of ethyl acetate fraction of Pongamia pinnata and Macaranga peltata chloroform fraction by 

carrageenan-induced rat paw oedema method. 

Group Treatment 
Dose/kg 

bw, p.o 

Paw volume (mL) 

1 h 
Inhibition 

(%) 
2 h 

Inhibiti

on (%)  
3 h 

Inhibitio

n (%)  
4 h 

Inhibition 

(%)  

I Negative 

control 

0.9% w/v 

NaCl 

1.210 ± 

0.1120 

--- 1.176± 

0.489 

--- 0.9895± 

0.125 

--- 0.8973± 

0.621 

--- 

II Positive control Diclofenac 

10 mg/kg 

0.8521 ± 

0.03035 

29.58 0.6120 ± 

0.02316 

47.95 0.3350 ± 

0.0375 

66.14 0.3017 ± 

0.0467** 

66.37 

III PPEAF 100 mg/kg 0.9625 ± 

0.08502 

20.45 0.7763 ± 

0.0644 

33.99 0.6217 ± 

0.1345 

37.17 0.5021 ± 

0.1154* 

44.04 

IV PPEAF 200 mg/kg 0.9424 ± 

0.09153 
22.12 0.6950 ± 

0.0927* 
40.90 0.5543 ± 

0.0432** 
43.98 0.4050 ± 

0.0278** 
54.86 

V PPEAF 400 mg/kg 0.9244 ± 

0.02143 

23.60 0.5670 ± 

0.0632* 

51.79 0.4443 ± 

0.0371** 

55.10 0.3415 ± 

0.0356** 

61.94 

VI MPCF 100 mg/kg 0.9524 ± 

0.10211 

21.29 0.7513 ± 

0.09575 

36.11 0.6117 ± 

0.0378* 

38.18 0.5458 ± 

0.0421* 

39.17 

VII MPCF 200 mg/kg 0.9611 ± 

0.08315 

20.57 0.7352 ± 

0.07854 

37.48 0.5678 ± 

0.125* 

42.61 0.4315 ± 

0.1263** 

51.91 

VIII MPCF 400 mg/kg 0.9124 ± 

0.09132 

24.60 0.7321 ± 

0.09512 

37.74 0.5053 ± 

0.0278** 

48.93 0.3521 ± 

0.0164** 

60.76 

Dunnet's t-test is utilized to assess statistical significance, and the data are presented as mean ± S.E.M. for each group of six animals. Statistically significant at *p<0.05 and 

**p<0.001. MPCF: Macaranga peltata chloroform fraction, PPEAF: Pongamia pinnata ethyl acetate fraction; bw: body weight; p.o: per os. 

 

Table 5. Estimation of total flavonoids, total phenolic compounds, and total tannins. 

Phytochemical 

evaluation  
Standard 

Pongamia pinnata ethyl acetate 

fraction 

Macaranga peltata chloroform 

fraction 

Total flavonoid content ≥98% quercetin 600.29 ± 2.4* mg QE/g LE 930.72 ± 1.5** mg QE/g DE 

Total phenolic content ≥98% gallic acid 90.65 ± 0.8* mg GAE/g LE 720.48 ± 2.2** mg GAE/g DE 

Total tannin content ≥95% catechin 240.7±0.5** mg CE/ g LE 910.0 ± 0.2** mg CE/g DE 

Dunnet's t-test is utilized to assess statistical significance. For each value, the three-reading mean ± S.E.M is used. Statistically significant at *p<0.05 and 

**p<0.001. MPCF: Macaranga peltata chloroform fraction, PPEAF: Pongamia pinnata ethyl acetate fraction, GAE: gallic acid equivalents; QE: quercetin 

equivalent, CE: catechin equivalent, DE: dry extract, LE: Liquid extract. 
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green color. The phenolic content in M. peltata chloro-
form fraction and P. pinnata ethyl acetate fraction was 
found to be 720.48 mg and 90.65 mg GAE/g dry ex-
tract (Table 5). 

Estimation of total tannins estimation 

The catechin (≥95.0%) was used as a standard for 
estimation of total tannin content. MPCF has shown 
910 mg CE/g dry extract, whereas PPEAF was found 
to contain 240.7 mg CE/g dry extract (Table 5). 

DISCUSSION 

The M. peltata and P. pinnata plants extracts and 
fractions were investigated for their anti-
inflammatory activity. In the previous research, it has 
shown that 47% extract was obtained by using meth-
anol as solvent (Verma et al., 2012) whereas in our 
study, 25% ethanol extract yield was noticed by ex-
traction from the leaf. So far, no research has been 
done on these plant fractions, so fractionation was 
done to know the therapeutically active fraction. Pre-
vious researchers have reported M. peltata fruits ace-
tone extract has shown better antibacterial activity 
than petroleum ether extract 10% (Badarudheen et al., 
2015), M. barteri stem bark ethanol extract for anti-
inflammatory activity and has shown significant ac-
tivity of 64% edema inhibition at dose of 300 mg per 
kg body weight (Asante-Kwatia et al., 2019). In con-
trast, the present study reported 60.76 at a dose of 400 
mg/kg body weight. The previous study reported M. 
peltata leaf extract for in vitro anti-inflammatory activi-
ty, antioxidant and anticancer activity on lung cancer 
cell lines (Anil and Mohandas, 2023) and concluded 
as a valuable herbal for antioxidants and anticancer 
phytocompounds. A recent study reported the anti-
cancer activity of ethanol extract of M. peltata, which 
has shown significant activity on human oral squa-
mous carcinoma cell lines (Nizar et al., 2024). In the 
earlier study, the ethanol extract from P. pinnata seeds 
was tested in vitro for anti-inflammatory and antioxi-
dant activities, and significant results were reported 
(Yasothkumar et al., 2023). P. pinnata stem bark ex-
tract ointment (5% and 10%) and wound healing ac-
tivity were performed, and the result showed signifi-
cant activity in albino Wistar rats (Bhandirge et al., 
2015). However, no additional fractionation was car-
ried out to identify a relevant fraction. The carragee-
nan-induced method was selected to know the anti-
inflammatory activity since inflammation can be in-
duced within one hour; it is a valid model that gives 
highly sensitive and reproducible results (Kuete, 
2017). In this study, a decrease in edema with respect 
to time is considered since not only does the sample 
and standard compound decrease inflammation sim-
ultaneously, but the body's normal immune response 

also controls and decreases inflammation. And up to 
4 hours, inflammation can be clearly seen as red ede-
ma later, redness decreases, so it is difficult to differ-
entiate between inflammatory paw and non-
inflammatory paw. 

In the present study, using the denaturation inhi-
bition technique of bovine serum albumin, the in vitro 
anti-inflammatory efficacy was observed. The previ-
ous in vitro protein denaturation method performed 
for 50 µg/mL leaf extract of P. pinnata methanol ex-
tract has shown 42.37% inflammation inhibition 
(Bairagi et al., 2023) compared to the present result of 
45.58% inhibition for methanol fraction of seed etha-
nol extract at a dose concentration of 50 µg/mL. The 
P. pinnata petroleum ether fraction's IC50 value of 
40.76 µg/mL and the P. pinnata ethyl acetate fraction's 
IC50 value of 38.49 µg/mL demonstrated superior IC50 
values over the other fractions, and notable activity 
was observed in comparison to the reference diclo-
fenac sodium in the present study. The IC50 value 
represents the average result of all percentage inhibi-
tions at different concentrations. The chloroform frac-
tion of M. peltata has reported an IC50 value of 38.26 
µg/mL, and the IC50 value for the methanol fraction 
as 47.03 µg/mL showed better IC50 values when com-
pared to other fractions, with significant activity be-
ing noted in contrast to the standard diclofenac sodi-
um. Thus, these fractions were further used to per-
form in vivo anti-inflammatory activity, and this study 
showed that they possessed promising activity. 

So far, there is no proper phytochemical evalua-
tion done for the major group of phytocompounds for 
M. peltata. So, in the present study, phytochemical 
evaluation was conducted by measuring the total 
flavonoid content, total phenolic content, and total 
tannin content in the prepared plant fractions. The 
overall results indicated that the MPCF has a high 
percentage of flavonoids (930.72 mg QE/g) compared 
to PPEAF (600.29 mg QE/g). The phenolic content in 
MPCF was found to be 720.48 mg GAE/g, which is 
GAE, whereas PPEAF showed a very low phenolic 
content of 90.65 mg GAE/g. The total tannin content 
was also evaluated. MPCF contained 910.0 mg of 
CE/g, while PPEAF showed 240.7 mg of CE/g. 

These phytochemical results demonstrate that 
MPCF was a rich source of flavonoids, phenolics, and 
tannins, which are the supportive phytocompounds 
known for their therapeutic activities such as antibac-
terial, antioxidant, anti-inflammatory and skin protec-
tive and wound healing properties (Anil and Mohan-
das, 2023; Badarudheen et al., 2015; Rosamah et al., 
2023; Yasothkumar et al., 2023). PPEAF also contained 
flavonoids in an optimum quantity when compared 
to its tannins and phenolic content, which might be 
responsible for its potent activity in this study. 
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CONCLUSION 

Macaranga peltata and Pongamia pinnata ethanol ex-
tracts have demonstrated promising anti-
inflammatory effects when compared to positive di-
clofenac in the in vitro model. Additionally, the in 
vitro model demonstrated superior efficacy for the M. 
peltata chloroform fraction and the P. pinnata ethyl 
acetate fraction. Using a carrageenan-induced model, 
an in vivo anti-inflammatory study was also conduct-
ed, and this demonstrated that significant activity was 
shown by both plant components at 400 mg/kg of 
body weight. Based on these investigations, the study 
shows that flavonoids may be the phytocompounds 
that are responsible for the anti-inflammatory activity 
of both plants. 
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