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INTRODUCTION 

Hyperlipidaemia is a metabolic disorder characterized by elevated levels of total cholesterol, low- density lipoprotein 

cholesterol, triglycerides, or reduced high-density lipoprotein cholesterol in the bloodstream.
[1,2]

 It is a major risk factor 
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ABSTRACT 

Hyperlipidaemia is a major metabolic disorder characterized by elevated cholesterol and lipid levels in the blood, 

leading to cardiovascular diseases such as atherosclerosis and coronary artery disease. Although synthetic lipid-

lowering agents are effective, their long-term use may cause adverse effects, necessitating safer alternatives. The 

present study aimed to evaluate the in vitro anti-hyperlipidaemic activity of methanolic extract of Moringa oleifera 

leaves. Leaves were shade-dried, powdered, and extracted by maceration using methanol. Preliminary 

phytochemical screening was performed to identify bioactive constituents. Anti-hyperlipidaemic activity was 

assessed using an in vitro cholesterol-binding assay at concentrations ranging from 50 to 300 micrograms per 

milliliter. Cholestyramine was used as the standard drug. Phytochemical analysis revealed the presence of 

alkaloids, flavonoids, tannins, saponins, glycosides, phenols, and terpenoids. The extract exhibited concentration-

dependent cholesterol-binding activity, showing 15.29 percent inhibition at 50 micrograms per milliliter and 62.35 

percent at 300 micrograms per milliliter. The standard drug demonstrated 72.24 percent inhibition at 300 

micrograms per milliliter. The results indicate that Moringa oleifera possesses significant lipid-lowering potential 

and may serve as a natural therapeutic agent for the management of hyperlipidaemia. Further in vivo and clinical 

studies are recommended to confirm its efficacy and safety. 
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for cardiovascular diseases, including coronary artery disease, myocardial infarction, and stroke.
[3]

 The increasing 

prevalence of hyperlipidaemia worldwide has become a significant public health concern.
[4] 

 

Although synthetic hypolipidaemic drugs such as statins and bile acid sequestrants are widely prescribed, 

prolonged use may lead to adverse effects including hepatotoxicity, gastrointestinal disturbances, and muscle-related 

complications.
[5,6]

 Therefore, there is growing interest in plant-based alternatives with fewer side effects.
[7] 

 

Moringa oleifera, commonly known as drumstick tree, is widely distributed in tropical and subtropical regions.
[8]

 It is 

rich in bioactive compounds such as flavonoids, phenolic acids, saponins, tannins, and alkaloids.
[9]

 Several studies have 

reported its antioxidant, anti-inflammatory, antidiabetic, and cardioprotective activities.
[10] 

However, scientific 

evaluation of its anti-hyperlipidaemic activity through in vitro methods remains essential.
[11,

 
12] 

 

The present study was undertaken to evaluate the in vitro anti-hyperlipidaemic activity of methanolic extract of 

Moringa oleifera leaves using a cholesterol-binding assay and to correlate the activity with its phytochemical 

constituents. 

 

MATERIALS AND METHODS 

The present study was an experimental laboratory-based investigation designed to evaluate the phytochemical 

constituents and in vitro antihyperlipidaemic activity of the methanolic extract of Moringa oleifera leaves using a 

cholesterol-binding assay. 

 

Collection and Authentication of Plant Material 

Fresh leaves of Moringa oleifera were collected from a local area in Andhra Pradesh, India. The plant material was 

washed thoroughly with distilled water to remove dust and impurities. The leaves were shade-dried at room temperature 

for 7–10 days and then coarsely powdered using a mechanical grinder. The powdered material was stored in an airtight 

container until further use. 

 

 

Figure 1: Moringa oleifera leaves and powder Preparation of Methanolic Extract. 

 

The dried powdered leaves were subjected to extraction using methanol as a solvent by the maceration method. 

Approximately 100 g of powdered plant material was soaked in 500 mL of methanol in a clean glass container and kept 

for 72 hours at room temperature with occasional shaking. The mixture was then filtered using Whatman No. 1 filter 
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paper. The filtrate was concentrated under reduced pressure using a rotary evaporator to obtain a semi-solid extract. The 

extract was dried, weighed, and stored in a refrigerator at 4°C until further analysis. 

 

 

Figure 2: Maceration process, filteration and crude product of moringa powder. 

 

Preliminary Phytochemical Screening 

The methanolic extract was subjected to qualitative phytochemical screening to detect the presence of various 

secondary metabolites Alkaloids, Flavonoids, Tannins, Saponins, Phenols, Glycosides, Terpenoids, Steroids, Fixed oils 

using standard procedures. 

 

The appearance of characteristic color changes or precipitate formation indicated the presence of respective 

phytoconstituents. 

 

In Vitro Cholesterol-Binding Assay 

The antihyperlipidaemic activity of the methanolic extract was evaluated using an in vitro cholesterol- binding assay. 

 

Preparation of Test Solutions 

The extract was dissolved in methanol to prepare different concentrations of 50, 100, 150, 200, 250, and 300 µg/mL. 

Cholestyramine was used as the standard drug for comparison and prepared in similar concentrations. 

 

Assay Procedure 

A known concentration of cholesterol solution was prepared and mixed with various concentrations of the extract. The 

reaction mixture was incubated at 37°C for a specified period to allow interaction between cholesterol and the extract. 

After incubation, the absorbance of the solution was measured using a UV–Visible spectrophotometer at the appropriate 

wavelength against a blank. The reduction in absorbance indicated cholesterol- binding activity. 
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Calculation of Percentage Inhibition 

The percentage inhibition of cholesterol was calculated using the following formula: Percentage inhibition equals 

Control absorbance minus Sample absorbance divided by Control absorbance multiplied by 100. 

 

Statistical Analysis: All experiments were performed in triplicate, and results were expressed as mean percentage 

inhibition. 

 

Table 1: Preliminary phytochemical screening of methanolic extract of moringa oleifera. 

S.NO TEST FOR METHANOLIC EXTRACT 

1. Alkaloids Positive 

2. Flavonoids Positive 

3. Tannins Positive 

4. Saponins Positive 

5. Glycosides Positive 

6. Phenols Positive 

7. Terpinols Positive 

 

 

Figure-3: Phytochemical screening of moringa oleifera. 

 

Table 2: Anti hyperlipidimic Activity 

S. No 
Sample 

Solution (mL) 

Concentration 

(µg/mL) 

Sample 

Absorbance 

(530 nm) 

% Cholesterol 

Binding of 

Sample 

Cholestyramine 

Absorbance 

(530 nm) 

% Cholesterol 

Binding of 

Standard 

1 1 50 0.72 15.29 % 0.48 27.27 % 

2 2 100 0.63 25.88 % 0.41 37.87 % 

3 3 150 0.55 35.29 % 0.35 46.96 % 

4 4 200 0.47 44.70 % 0.28 57.57 % 

5 5 250 0.39 54.11 % 0.22 66.66 % 

6 6 300 0.32 62.35 % 0.17 72.24 % 

Blank – 0 0.85 – 0.66 – 
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CALCULATION 

%Inhibition = 
Absorbance control−Absorbance sample  

X 100 
Absorbance control 

 

 

Figure-4: Concentration vs Absorbance. 

 

 

Figure 5: Percentage of inhibition vs Concentration. 

 

DISCUSSION 

The present investigation evaluated the in vitro anti-Hyperlipidemic activity of the methanolic extract of Moringa 

oleifera leaves using a cholesterol-binding assay. The results demonstrated a clear concentration-dependent increase in 

0.8 
0.72 

Concentration vs Absorbance 

0.7 
0.63 

0.6 0.55 

0.5 
0.48 0.47 

0.41 

0.4 
0.39 

0.35 
0.32 

0.3 
0.28 

0.22 

0.2 0.17 

0.1 

0 

50 100 150 200 250 300 
CONCENTRATION 

Moringa oleifera absorbance 

Cholesterol binding absorbance 

PERCENTAGE OF INHIBITION VS CONCENTRATION 

80.00% 

70.00% 

60.00% 

50.00% 

40.00% 

30.00% 

20.00% 

10.00% 

0.00% 

50 100 150 200 250 300 

CONCENTRATION 

 
% Cholesterol Binding of Sample % Cholesterol Binding of Standard 

A
B

S
O

R
B

A
N

C
E

 
P

E
R

C
E

N
T

A
G

E
 O

F
 I

N
H

IB
IT

IO
N

 



 

283 

World Journal of Pharmaceutical Science and Research                                                       Volume 5, Issue 3,  2026 

www.wjpsronline.com 

cholesterol-binding activity. The extract exhibited 15.29% inhibition at 50 µg/mL, which progressively increased to 

62.35% at 300 µg/mL. Although the standard drug cholestyramine showed comparatively higher inhibition (72.24% at 

300 µg/mL), the plant extract displayed significant activity, indicating promising lipid-lowering potential. 

 

The cholesterol-binding assay is an important preliminary screening method that evaluates the ability of compounds to 

bind free cholesterol, thereby reducing its intestinal absorption. The observed inhibitory activity suggests that the 

extract may reduce circulating cholesterol levels by interfering with cholesterol solubility and absorption mechanisms. 

 

The phytochemical screening revealed the presence of flavonoids, saponins, tannins, phenols, alkaloids, glycosides, and 

terpenoids. These bioactive constituents are well known for their hypolipidaemic effects. Saponins are particularly 

recognized for their ability to bind bile acids and cholesterol in the gastrointestinal tract, forming insoluble complexes 

that are excreted from the body. This process enhances bile acid elimination and stimulates hepatic conversion of 

cholesterol into bile acids, thereby lowering serum cholesterol levels. 

 

Flavonoids and phenolic compounds contribute through antioxidant mechanisms. Oxidative stress plays a major role in 

the development of hyperlipidemia and atherosclerosis by promoting lipid peroxidation and low-density lipoprotein 

oxidation. The antioxidant property of flavonoids may protect lipoproteins from oxidative modification, reducing the 

progression of atherosclerotic plaque formation. Furthermore, phenolic compounds may regulate lipid metabolism by 

influencing key enzymes such as HMG-CoA reductase, which is involved in cholesterol biosynthesis. 

 

The concentration-dependent response observed in this study indicates a dose-related pharmacological effect, 

suggesting that higher concentrations contain sufficient active phytoconstituents to exert stronger cholesterol-binding 

action. The gradual increase in inhibition percentage from 15.29% to 62.35% supports the reliability and 

reproducibility of the assay. 

 

Although the extract showed slightly lower activity compared to cholestyramine, it is important to note that synthetic bile 

acid sequestrants may cause gastrointestinal side effects such as constipation, bloating, and interference with fat-soluble 

vitamin absorption. In contrast, plant- based agents like Moringa oleifera may offer safer long-term therapeutic 

alternatives with additional antioxidant and cardioprotective benefits. 

 

The findings of the present study are consistent with previous reports suggesting hypolipidaemic and cardioprotective 

properties of Moringa oleifera. Earlier in vivo studies have demonstrated reductions in total cholesterol, triglycerides, 

and low-density lipoprotein levels following administration of Moringa extracts. The present in vitro data support these 

findings and provide mechanistic insight into its cholesterol-binding potential. 

 

However, certain limitations must be acknowledged. The study was restricted to in vitro evaluation, which does not 

fully replicate complex physiological conditions such as intestinal absorption, hepatic metabolism, and systemic lipid 

regulation. The bioavailability of active phytoconstituents and their metabolic transformation in vivo were not assessed. 

Additionally, the exact active compound responsible for the observed activity was not isolated or quantified. 

 

CONCLUSION 

The present study demonstrates that the methanolic extract of Moringa oleifera leaves exhibits significant 

concentration-dependent in vitro cholesterol-binding activity, reaching 62.35% inhibition at 300 µg/mL. The lipid-
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lowering potential may be attributed to the presence of saponins, flavonoids, and phenolic compounds. Although 

slightly lower than the standard drug, the extract shows promising natural therapeutic potential. Further in vivo and 

clinical investigations are required to confirm its efficacy and safety for the management of hyperlipidaemia. 
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