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Abstract: 

This study evaluates the therapeutic potential of the ethanolic extract of Phyllanthus emblica (Amla) leaves via 

specific in vitro profiles. Phytochemical investigations revealed a rich presence of bioactive polyphenols, 

flavonoids, and tannins. Anti-inflammatory activity was determined using the protein denaturation inhibition 

method, antidiabetic efficacy was evaluated via an α-amylase inhibition assay, and anticancer potential was 

assessed using a standard colorimetric cell viability (MTT) assay. The extract demonstrated substantial 

concentration-dependent inhibition across all models, confirming its potential as a natural multi-target 

therapeutic agent. 
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INTRODUCTION: 

Medicinal plants serve as foundational elements for 

drug discovery due to their diverse phytochemical 

configurations and minimal side-effect profiles 

compared to synthetic compounds. Phyllanthus 
emblica Linn. (Amla), belonging to the family 

Phyllanthaceae, is highly revered in traditional 

Ayurvedic medicine. While its fruits are heavily 

commercialized, its leaves harbor extensive 

concentrations of secondary metabolites—including 

gallic acid, ellagic acid, quercetin, kaempferol, and 
vitamin C—that exhibit potent biological properties. 

 

 

 

Botanical & Phytochemical Profile 

Taxonomical Classification 

 

Category                                         Classification 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Malpighiales 

Family Phyllanthaceae 

Genus Phyllanthus 

Species P. emblica Linn. 

 
Phytochemical Constituents 

The therapeutic activities found in the ethanolic leaf extract are directly linked to its strong free-radical 

scavenging capabilities. Key identified groups include: 

• Flavonoids & Phenols: Quercetin, Kaempferol, and Luteolin. 

• Tannins & Phenolic Acids: Gallic acid, Ellagic acid, and Lignins. 

• General Bioactives: Saponins, Alkaloids, Terpenoids, and Ascorbic Acid. 

 

Experimental Methodology 

 

 

Polyphenols & Tannins 

(Gallic & Ellagic Acid) → 
Flavonoids 

(Quercetin & Kaempferol) → 
Ascorbic Acid 

(Vitamin C) 

Fresh Leaf 

Collection 

Shade Drying & Soxhlet Ethanol Rotary In Vitro 
→ → → → 

Powdering Extraction Evaporation Screening 
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Extract Preparation 

Fresh P. emblica leaves were cleaned, shade-dried 
for 10–15 days, and mechanically pulverized. 

Approximately 100 g of the resulting powder was 

subjected to continuous hot extraction (Soxhlet 

apparatus) using ethanol for 6–8 hours. The extract 

was filtered, concentrated under reduced pressure 

using a rotary evaporator, and stored at 4°C. 

 

Assay Protocols 

Anti-inflammatory Assay: Evaluated by mixing 

different concentrations of the extract (100–500 

μg/mL) with egg albumin and phosphate buffer (pH 
6.4). The mixtures were incubated at 37°C for 20 

minutes, heated at 70°C for 5 minutes to induce 

denaturation, and measured spectrophotometrically 

at 660 nm. Diclofenac sodium served as the standard 

control. 

Anticancer (MTT) Assay: Cancer cells (MCF-7, 

HeLa, or A549) were treated with extract 

concentrations (25–400 μg/mL) in 96-well plates for 

24–48 hours. MTT reagent was added, and the 

resulting formazan crystals were dissolved in 

DMSO before reading absorbance at 570 nm. 
Doxorubicin served as the standard control. 

Antidiabetic (α-Amylase) Assay: The extract 

(100–500 μg/mL) was incubated with α-amylase 

enzyme at 37°C for 10 minutes. Starch solution was 

introduced as a substrate, followed by the addition 

of 3,5-dinitrosalicylic acid (DNSA) reagent. The 

mixture was heated in boiling water, and absorbance 

was recorded at 540 nm against Acarbose. 

 

Calculations 

For enzyme inhibition and protein stabilization 
assays, percentage inhibition was calculated using: 

Percentage Inhibition = [ (AbsControl − 

AbsSample) ⁄ AbsControl ] × 100 

 
For cell culture evaluations: 

Cell Viability (%) = [ (AbsTreated) ⁄ AbsControl ] × 

100 Cytotoxicity (%) = 100 − Cell Viability (%) 

 

RESULTS AND DISCUSSION: 

 

Table 2: Quantitative Pharmacological Screening Data Across Different Concentrations 

 

Concentration (μg/ 

mL) 

Anti-inflammatory (% 

Inhibition) 

Antidiabetic (% α-Amylase 

Inhibition) 

Cytotoxicity 

(%) 

25 — — 11.5 

50 — — 23.8 

100 28.5 24.8 36.6 

200 39.2 38.5 52.2 

300 51.6 51.7 — 

400 63.4 63.6 70.5 

500 72.8 75.4 — 

 

Standard Control 

 

85.4 (Diclofenac Na) 

 

88.6 (Acarbose) 

84.8 

(Doxorubicin) 

 
Dose-Response Analysis 

Anti-Inflammatory Activity: Protein denaturation 

releases auto-antigens that aggravate chronic 
conditions like arthritis. The ethanolic leaf extract 

significantly stabilized egg albumin up to 72.8% at 

500 μg/mL. This protective action is linked to the 

presence of polyphenols and flavonoids that cross-

link and reinforce protein structures against physical 

and chemical stress. 

Anticancer Potential: The extract demonstrated 

strong cytotoxicity, reaching 70.5% at 400 μg/mL 

against the selected cell lines. Microscopic reviews 

showed clear signs of apoptosis, including cell 

shrinkage and detachment. This effect is largely 
driven by gallic and ellagic acids, which are known 

to trigger programmed cell death and alter cancerous 

cell cycles. 

Antidiabetic Efficacy: Controlling postprandial 

blood glucose spikes is vital for managing diabetes. 

The extract showed excellent α-amylase inhibition 

of 75.4% at 500 μg/mL. This demonstrates its 

capacity to bind to and suppress starch-digesting 



IAJPS 2026, 13 (06), 491-494            Waghmare jay Mohan et al              ISSN 2349-7750 

 

w w w . i a j p s . c o m  

 

 

Page 494 

 

enzymes, which helps delay glucose absorption in 

the intestinal tract. 

 

CONCLUSION: 

The ethanolic extract of Phyllanthus emblica leaves 
shows strong, dose-dependent in vitro anti-

inflammatory, anticancer, and antidiabetic 

properties. These wide-ranging therapeutic benefits 

come from its high content of active polyphenols 

and flavonoids, which work together to target 

multiple disease pathways. While these baseline 

laboratory results validate the plant's traditional 

uses, further in vivo profiling, isolation of specific 

compounds, and safety evaluations are needed to 

develop these extracts into standardized natural 

health products. 
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