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Abstract:  

Moringa Oleifera has attracted growing scientific and nutritional interest because of its various 

therapeutic benefits in managing lifestyle and chronic diseases. Loaded with bioactive 

substances including flavonoids, phenolic acids, vitamins, minerals and essential amino acids, 

Moringa exhibits potent antioxidant, anti-inflammatory, antihyperglycemic, and cardio 

protective effects. Current studies suggest that the habitual intake of moringa leaves, pods and 

seed extracts may play a vital role in preventing and managing non-communicable diseases, 

especially diabetes mellitus, cardiovascular issues, obesity, hypertension, and metabolic 

syndrome. Research and preclinical studies indicate that moringa leaf extracts assist in 

managing blood glucose levels, boost insulin sensitivity, diminish oxidative stress, and improve 

lipid metabolism. These impacts relate to enhanced pancreatic performance and fewer 

complimentary resulting from extended hyperglycaemia. 

Besides its metabolic health advantages, moringa is significant in nutritional supplementation 

due to its rich protein levels and high micronutrient density. Its inclusion in everyday diets 

could enhance immune function, digestive health, and overall wellness, particularly for groups 

at risk of malnutrition and chronic lifestyle-related diseases. Conventional healing practices 

have historically employed moringa for its therapeutic and rejuvenating benefits, these uses. 

Additionally, the plant’s availability, cost-effectiveness, and adaptability render it a hopeful 

Moringa oleifera (Moringaceae): A Miracle Tree in 

Pharmacognosy  
 



 
WISELEAF SCIENTIFIC VENTURES 

 

 

 

77 

natural solution for sustainable health care methods. Despite the positive current result, 

additional large-scale clinical trials are needed to determine standardized dosages, long-term 

safety, and therapeutic effectiveness in human populations. In summary, Moringa oleifera 

stands out as an important functional food and medicinal plant, offering great potential for 

enhancing healthier living and alleviating the worldwide impact of chronic illness. The heated 

moringa leaf wrap effectively alleviates knee discomfort in older adults with gout arthritis and 

could act as an additional non-drug treatment. 

Keywords: Moringa oleifera, chronic disease management, diabetes mellitus, antioxidant 

activity, lifestyle disorders, functional food. 

1. Introduction 

1.1 Overview of Lifestyle and Chronic Diseases 

Lifestyle-related chronic diseases, such as cardiovascular disease, obesity, and 

hyperlipidaemia, are closely linked to disturbances in lipid metabolism. Natural plant-derived 

compounds have attracted attention for their potential role in maintaining lipid balance and 

reducing disease risk. Moringa oleifera (MO) leaves contain a variety of bioactive substances, 

including phenolic compounds and flavonoids [1]. These compounds are recognized for their 

beneficial effects on lipid metabolism and overall metabolic health. Phenolic compounds and 

flavonoids contribute to lipid homeostasis through several mechanisms: They inhibit the 

activity of pancreatic cholesterol esterase, an enzyme involved in cholesterol digestion [2]. This 

inhibition can reduce and slow the absorption of dietary cholesterol in the intestine. They 

interact with bile acids to form insoluble complexes, promoting their elimination through feces. 

Increased bile acid excretion encourages the body to utilize circulating cholesterol for new bile 

acid synthesis, which may help lower blood cholesterol levels [3].  

1.2 Nutritional and therapeutic agents: The growing prevalence of chronic diseases and 

nutritional deficiencies has increased interest in natural therapeutic agents that can provide both 

nutritional and medicinal benefits. Moringa oleifera has emerged as a promising plant due to 

its exceptional nutritional profile and abundance of bioactive compounds [4]. Its leaves contain 

high-quality proteins, essential amino acids, vitamins, minerals, and a wide range of 

phytochemicals, including flavonoids, phenolic compounds, glucosinolates, alkaloids, and 

terpenoids. Regular consumption of Moringa oleifera may help improve nutritional status, 

particularly among vulnerable populations such as pregnant women, nursing mothers, and 

children at risk of malnutrition and iron deficiency anaemia [5]. Furthermore, the plant's rich 

polyphenol content exhibits strong antioxidant activity by neutralizing free radicals, which may 

contribute to the prevention and management of various oxidative stress-related disorders. 

These characteristics highlight the potential of Moringa oleifera as a natural, cost-effective 

therapeutic agent for promoting health and supporting disease prevention [6]. 
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2. Moringa oleifera and Diabetes Management 

2.1 Overview of Diabetes 

Diabetes mellitus is a chronic metabolic disorder characterized by persistent hyperglycemia 

resulting from impaired insulin secretion, reduced insulin action, or a combination of both. The 

disease is a major public health concern worldwide and is associated with serious 

complications, including cardiovascular disease, nephropathy, neuropathy, and retinopathy. In 

recent years, there has been growing interest in the use of natural plant-based therapies to 

support diabetes management [7]. Among these, Moringa oleifera has attracted considerable 

attention due to its rich nutritional composition and diverse bioactive compounds. Studies 

suggest that Moringa oleifera possesses antidiabetic properties that may help regulate blood 

glucose levels and improve metabolic health [8]. 

2.2 Hyperglycemia and Insulin Resistance 

Hyperglycemia and insulin resistance are key factors in the pathogenesis of type 2 diabetes 

mellitus. Insulin resistance occurs when body tissues fail to respond effectively to insulin, 

resulting in reduced glucose uptake and elevated blood glucose concentrations. Persistent 

hyperglycemia can promote oxidative stress, inflammation, and cellular damage, further 

aggravating metabolic dysfunction [9]. Moringa oleifera may help counteract these 

abnormalities through multiple mechanisms. Bioactive constituents present in its leaves, such 

as flavonoids, phenolic compounds, and isothiocyanates, have been reported to enhance insulin 

sensitivity, stimulate insulin secretion, and reduce glucose absorption from the gastrointestinal 

tract [10]. Additionally, Moringa oleifera may inhibit carbohydrate-digesting enzymes and 

suppress excessive hepatic glucose production, thereby contributing to improved glycemic 

control. These findings highlight the potential role of Moringa oleifera as a complementary 

dietary intervention for managing hyperglycemia and insulin resistance in individuals with 

diabetes and related metabolic disorders [11]. 

2.3 Antihyperglycemic Effect of Moringa oleifera 

Moringa oleifera has gained considerable attention as a natural therapeutic agent due to its 

potential antihyperglycemic properties. Experimental studies have demonstrated that 

supplementation with Moringa oleifera leaf powder can reduce blood glucose levels, improve 

glucose tolerance, and alleviate diabetic symptoms [12]. Its bioactive compounds may 

influence multiple pathways involved in glucose metabolism, including the inhibition of 

carbohydrate-digesting enzymes such as α-amylase, reduction of intestinal glucose absorption, 

and enhancement of pancreatic insulin secretion. These mechanisms collectively contribute to 

improved glycemic control and metabolic health [13]. 

2.4 Blood Glucose Regulation 
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The ability of Moringa oleifera to support blood glucose regulation has been observed in both 

animal and human studies. Its phytochemical constituents, including flavonoids, phenolic 

compounds, and isothiocyanates, may help maintain glucose homeostasis by reducing 

postprandial blood glucose spikes and enhancing cellular glucose utilization. Additionally, 

studies have reported that Moringa oleifera may decrease hepatic glucose production, thereby 

contributing to lower circulating glucose concentrations and better overall glycaemic 

management [14]. 

2.5 Improvement of Insulin Sensitivity 

Improvement in insulin sensitivity is another important benefit associated with Moringa 

oleifera. Evidence indicates that the plant may enhance insulin signaling pathways, leading to 

more effective glucose uptake by peripheral tissues. In conditions characterized by insulin 

resistance, such as type 2 diabetes and PCOS, Moringa oleifera has shown potential to reduce 

circulating insulin levels while improving metabolic function [15]. These effects may help 

restore insulin responsiveness, support follicular development in women with PCOS, and 

reduce the risk of long-term complications associated with chronic hyperglycemia. Overall, the 

available evidence suggests that Moringa oleifera may serve as a valuable complementary 

approach for diabetes management through its beneficial effects on blood glucose regulation 

and insulin sensitivity [16]. 

2.6 Most Important Parts for Diabetes Management  

While almost every part of the Moringa tree is edible, the leaves and seeds are the most critical 

and scientifically studied parts for blood sugar regulation. 

• Moringa Leaves: The leaves are highly concentrated with polyphenols, flavonoids 

(like quercetin and kaempferol), and isothiocyanates.These bioactive compounds help 

reduce insulin resistance, improve glucose uptake in the muscles, and protect the 

insulin-producing beta cells in the pancreas from oxidative stress. 

• Moringa Seeds: Seed extracts have demonstrated strong antioxidant activity and help 

mitigate long-term diabetic complications, particularly protecting kidney and liver 

functions. 

2.7 Recommended Quantity and How to Take It 

Dosages can vary depending on whether you are using fresh leaves, dried leaf powder, or 

concentrated extracts. 

Leaf Powder 

Quantity: 1 to 2 teaspoons (approx. 4 to 8 grams) daily. How to take:  Mix it into a glass of 

warm water, juice, or a smoothie. Stir it into soups, stews, or curries at the very end of cooking 

(excessive heat can destroy some of the active vitamins and antioxidants). 
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Fresh Leaves 

Quantity: 1/2 cup to 1 cup of fresh leaves daily. How to take: They can be eaten raw in salads, 

boiled like spinach, or brewed into a fresh herbal tea. 

Leaf Extract Capsules 

Quantity: Typically, 500 mg to 1,000 mg daily. How to take: Take as directed on the 

manufacturer's label, usually split into two doses before major meals to help reduce post-meal 

blood sugar spikes. 

Moringa Seeds 

Quantity: 2 to 3 seeds per day. How to take: Remove the outer brown wing/shell. Chewing 

the white inner seed can be quite bitter, so many people swallow them with water like a pill or 

use cold-pressed moringa seed oil (a few drops). Important Safety Note: Because Moringa 

can effectively lower blood glucose levels, taking it alongside prescribed antidiabetic 

medications (like Metformin or Insulin) might cause your blood sugar to drop too low 

(hypoglycaemia). If you plan to add Moringa to your daily routine, it is highly recommended 

to monitor your blood sugar closely and consult your healthcare provider to adjust your 

medication dosages if necessary. 

3. Moringa oleifera and Cardiovascular Diseases 

3.1 Cardiovascular Diseases 

Cardiovascular diseases (CVDs) are among the leading causes of death and disability 

worldwide, with their incidence continuing to rise due to sedentary lifestyles, unhealthy diets, 

obesity, and other metabolic risk factors. Major cardiovascular conditions, including 

hypertension, coronary artery disease, and myocardial infarction, significantly contribute to 

global mortality [17]. Given the growing burden of these disorders, considerable attention has 

been directed toward natural plant-based therapies that may help prevent or manage 

cardiovascular complications. Moringa oleifera has emerged as a promising medicinal plant 

because of its rich content of bioactive compounds, including flavonoids, phenolic acids, 

vitamins, and isothiocyanates [18]. These constituents possess antioxidant, anti-inflammatory, 

and lipid-lowering properties that may support cardiovascular health. Studies have suggested 

that Moringa oleifera can help improve lipid profiles, reduce oxidative stress, protect vascular 

function, and lower the risk of cardiac damage, highlighting its potential as a complementary 

therapeutic agent for the prevention and management of cardiovascular diseases [19]. 

3.2 Hypertension and Heart Diseases 

Hypertension is a significant risk factor for the development of heart disease, stroke, and other 

vascular complications. Although antihypertensive medications are effective in controlling 
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blood pressure, their availability and affordability remain challenging in many low-resource 

settings. Moringa oleifera, a widely distributed medicinal plant, has traditionally been used for 

the management of hypertension and other chronic disorders [20]. Various parts of the plant, 

including the leaves, seeds, flowers, roots, and pods, contain bioactive compounds that may 

contribute to blood pressure regulation and vascular protection. These properties make 

Moringa oleifera a promising complementary approach for maintaining cardiovascular health, 

especially in regions with limited healthcare resources [21]. 

3.2.1 Important Parts for Hypertension and Vascular Protection 

Leaves (Primary Therapeutic Source): High concentrations of quercetin, chlorogenic acid, 

and glycosides (such as mustard oil glycosides and thiocarbamates). Act as natural smooth 

muscle relaxants. They actively lower peripheral vascular resistance (the resistance the heart 

must pump against) by encouraging systemic vasodilation. 

Seeds: Abundant in nitriles, isothiocyanates, and oleic acid. Action: Target arterial stiffness. 

Seed extracts reduce oxidative stress within the endothelial lining of blood vessels, helping to 

maintain arterial elasticity and preventing the chronic remodelling that accelerates high blood 

pressure. 

Roots and Bark: Contain alkaloids like moringine and moringinine. Historically used as 

strong cardiac stimulants and circulatory boosters. However, they must be used with extreme 

caution (see safety note below). 

Pods and Flowers: Rich in dietary fiber, potassium, and vitamin C. Act as mild, natural 

diuretics that promote sodium excretion, which systematically reduces overall blood volume 

and pressure. 

3.2.2 Recommended Quantity and Administration for Blood Pressure Control 

Because affordability and local availability are major advantages of Moringa, preparations 

often range from raw plant usage to basic dried powders. 

Dried Leaf Powder Quantity: 4 to 8 grams (approximately 1 to 2 teaspoons) daily. Split 

into two daily doses (e.g., morning and evening). The powder can be dissolved in warm water, 

mixed into local staple grains (like porridge, rice, or stews), or taken as a tea. Tip: Avoid boiling 

the powder directly in water for extended periods to preserve its heat-sensitive antioxidant 

compounds. 

Fresh Leaves (Direct from the Plant): Quantity: 1 cup (approx. 20–30 grams) of fresh, raw 

leaves daily. How to take: Can be consumed raw in salads, blended into fresh juices, or lightly 

steamed/cooked as a side vegetable dish (similar to spinach). 
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Moringa Seeds: Quantity: 1 to 2 seeds daily. How to take: Peel off the black/brown outer 

wing shell to reveal the white kernel. The kernel can be chewed directly or swallowed whole 

with water. Note: Due to their highly potent concentrated compounds, start with just one seed 

to evaluate gastrointestinal tolerance. 

3.3 Cholesterol and Lipid Metabolism 

Hypercholesterolemia is one of the major modifiable risk factors associated with 

cardiovascular disease. Elevated levels of cholesterol and other circulating lipids contribute to 

the development of atherosclerosis, which can impair blood flow and increase the likelihood 

of heart attacks and strokes. Moringa oleifera may exert beneficial effects on lipid metabolism 

by reducing serum cholesterol levels and improving lipid profiles [22]. The plant contains a 

variety of phytochemicals, including flavonoids, phenolic compounds, and isothiocyanates, 

which may help regulate cholesterol metabolism and support cardiovascular function. These 

lipid-lowering effects highlight the potential role of Moringa oleifera in reducing 

cardiovascular risk [23]. 

3.3.1 Most Important Parts for Cholesterol and Lipid Management 

Moringa Leaves (Most Important): The leaves serve as the primary therapeutic powerhouse, 

containing dense concentrations of β-sitosterol, flavonoids (like quercetin), and phenolic acids. 

β-sitosterol possesses a chemical structure highly similar to cholesterol, allowing it to compete 

with and block dietary cholesterol absorption in the intestines. Concurrently, the leaf's rich 

antioxidant profile prevents the oxidation of circulating LDL ("bad") cholesterol, a critical step 

in halting the formation of arterial plaque (atherosclerosis). 

Moringa Seeds: The seeds are exceptionally rich in oleic acid (a heart-healthy 

monounsaturated fatty acid). They support general lipid metabolism by lowering overall serum 

triglycerides and preventing oxidative lipid stress on the liver, where cholesterol is processed. 

3.3.2 Recommended Quantity and How to Take It 

Leaf Powder: Quantity: 1 to 2 teaspoons (approx. 4 to 8 grams) daily. How to take: Mix 

the powder into water, juices, or smoothies. Alternatively, stir it directly into soups, grains, or 

stews after cooking to preserve the heat-sensitive lipid-lowering phytochemicals. 

Leaf Extract Capsules: Quantity: Typically, 500 mg to 1,000 mg daily. How to take: Take 

the capsule with your largest, highest-fat meal of the day to optimize the plant sterols' ability 

to block dietary cholesterol absorption. 

Fresh Leaves: Quantity: 1/2 cup to 1 cup of fresh leaves daily. Steam lightly and consume 

as a side dish, or toss raw leaves directly into fresh green salads. Because Moringa oleifera 

exhibits distinct statin-like qualities and actively alters lipid profiles, it can compound the 

effects of conventional medical treatments. If you are currently prescribed statin medications 
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(like Atorvastatin or Simvastatin) or other lipid-lowering drugs, consult your physician 

before integrating Moringa to prevent your lipid levels from dropping unexpectedly low or 

altering your medication efficacy. 

3.4 Cardioprotective Effects of Moringa oleifera 

Moringa oleifera has gained considerable attention for its cardio protective properties. Its rich 

composition of antioxidants, vitamins, and bioactive phytochemicals may help protect cardiac 

tissues from damage caused by oxidative stress, inflammation, and metabolic disturbances. 

Moringa oleifera can improve cardiac function, preserve vascular integrity, and reduce 

pathological changes associated with cardiovascular disorders [24]. Additionally, its anti-

inflammatory and antioxidant activities may contribute to the prevention of myocardial injury 

and support recovery from cardiovascular stress. These findings suggest that Moringa oleifera 

could serve as a valuable natural agent in the prevention and management of heart diseases 

[25]. 

3.4.1 Most Important Parts for Cardiovascular Health 

Moringa Leaves: The leaves are packed with potent antioxidants like quercetin (known for 

lowering blood pressure) and kaempferol, alongside rich amounts of vitamin C and beta-

carotene. Mechanism: Blood Pressure Regulation: Quercetin acts as a natural vasodilator, 

helping to relax blood vessels and lower blood pressure. Cholesterol Lowering: Active 

compounds in the leaves mimic the behaviour of cholesterol-lowering statin drugs by helping 

to reduce LDL ("bad") cholesterol and triglycerides. Anti-atherosclerotic: They prevent the 

oxidation of lipids in the bloodstream, which is a key step in preventing plaque build-up in the 

arteries. 

Moringa Seeds & Seed Oil: Moringa seeds contain high levels of oleic acid (a healthy 

monounsaturated fatty acid similar to olive oil) and specialized nitriles. They specifically target 

oxidative stress and inflammation within the vascular system. Research shows seed extracts 

help protect the myocardium (heart muscle) from cellular damage and hypertrophy 

(enlargement) caused by prolonged high blood pressure. 

3.4.2 Recommended Quantity and How to Take It 

Leaf Powder: Dried leaf powder is highly concentrated and ideal for daily cholesterol and 

blood pressure management. Quantity: 1 to 2 teaspoons (approx. 3 to 6 grams) daily.Mix it 

into warm water, a morning smoothie, or juices. To protect the heat-sensitive antioxidants and 

vitamins, avoid boiling the powder directly; instead, stir it into soups or meals after they are 

taken off the stove. 

Fresh Leaves: Quantity: 1/2 cup to 1 cup of fresh leaves daily. Cook them lightly as a green 

vegetable (similar to spinach), toss them into salads, or steep them in hot water to make a fresh 

herbal tea. 
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Leaf Extract Capsules: Quantity: Typically, 500 mg to 1,000 mg daily (standardized extract). 

Usually taken in divided doses with meals to support daily cardiovascular maintenance. 

Moringa Seeds: Quantity: 2 to 3 seeds daily. How to take: Remove the hard outer wing/shell 

and chew or swallow the white inner seed with water. Because they have a potent purifying 

effect and can impact blood pressure, it is best to start with just 1 seed per day to see how your 

body reacts. Moringa can actively lower blood pressure (hypotensive effect) and may interact 

with cardiovascular medications. If you are currently taking prescribed blood pressure 

thinners, beta-blockers, or anti-cholesterol medications, adding a daily therapeutic dose of 

Moringa could cause your blood pressure to drop too low (hypotension). Always consult your 

cardiologist or healthcare provider before incorporating it into your routine. 

3.5 Reduction of Oxidative Stress 

Oxidative stress plays a critical role in the progression of cardiovascular diseases by promoting 

inflammation, endothelial dysfunction, and cellular damage. Moringa oleifera is a rich source 

of antioxidant compounds, including phenolic, ascorbic acid, and isothiocyanate derivatives, 

which help neutralize reactive oxygen species and strengthen the body's antioxidant defence 

system [26]. Moringa oleifera seeds and leaves can improve both enzymatic and non-

enzymatic antioxidant markers, thereby reducing oxidative damage in tissues. Through its free 

radical scavenging activity and ability to enhance endogenous antioxidant mechanisms, 

Moringa oleifera may help protect the cardiovascular system from oxidative injury and 

contribute to overall cardiovascular health [27]. 

4. Moringa oleifera and Obesity Management 

4.1 Obesity and Metabolic Syndrome 

Obesity is a major public health concern worldwide and is closely associated with the 

development of metabolic syndrome, a cluster of conditions that includes insulin resistance, 

dyslipidemia, hypertension, and increased cardiovascular risk. The rising prevalence of obesity 

is largely attributed to sedentary lifestyles, excessive caloric intake, and unhealthy dietary 

patterns [28]. As obesity contributes significantly to chronic diseases and reduced quality of 

life, there is growing interest in identifying safe and effective therapeutic approaches for weight 

management and metabolic health. Among various natural interventions, Moringa oleifera has 

attracted attention due to its rich nutritional composition and potential anti-obesity properties 

[29]. 

4.2 Causes of Obesity and the Role of Moringa oleifera 

Obesity is primarily the result of a sustained imbalance between energy intake and energy 

expenditure, leading to excessive fat accumulation in the body. Its development is influenced 

by multiple factors, including genetic susceptibility, hormonal disturbances, sedentary lifestyle, 

unhealthy dietary patterns, and environmental influences [30]. In addition, chronic low-grade 
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inflammation and altered secretion of adipokines further contribute to weight gain and 

metabolic dysregulation. Due to the limitations and potential side effects of long-term 

pharmacological treatments, there is increasing interest in natural approaches, particularly 

medicinal plants such as Moringa oleifera, which may support weight management and 

metabolic health through its bioactive constituents [31]. 

4.3 Fat Accumulation and Metabolic Imbalance 

Excess accumulation of fat, especially in visceral adipose tissue, plays a central role in the 

development of metabolic disorders associated with obesity. Dysfunctional adipose tissue 

disrupts the balance of key metabolic hormones such as leptin, adiponectin, and resistin, 

leading to insulin resistance, chronic inflammation, and impaired lipid metabolism. These 

changes, including hyperleptinemia, reduced adiponectin levels, and elevated resistin, 

contribute significantly to metabolic imbalance and increased risk of cardiovascular diseases 

[32]. Moringa oleifera may help improve these metabolic disturbances by modulating 

adipokine levels, reducing inflammation, and enhancing lipid utilization. Its antioxidant and 

anti-inflammatory properties further support metabolic regulation, making it a potential natural 

agent for improving adipose tissue function and managing obesity-related complications [33]. 

4.4 Anti-Obesity Effects of Moringa oleifera 

Moringa oleifera has demonstrated promising anti-obesity effects in experimental studies. The 

leaves are rich in vitamins, minerals, polyphenols, flavonoids, and other bioactive compounds 

that may influence body weight regulation and adipose tissue metabolism. Research has shown 

that Moringa oleifera leaf extracts can reduce body weight gain, improve adipokine profiles, 

and alleviate obesity-associated metabolic disturbances [34]. Studies in animal models have 

reported reductions in hyperleptinemia and resistin levels, along with increased adiponectin 

concentrations, suggesting beneficial effects on energy balance and metabolic function. 

Additionally, Moringa oleifera may promote the differentiation and activation of brown 

adipose tissue, which plays a role in energy expenditure and fat burning [35]. 

4.5 Regulation of Lipid Metabolism 

The beneficial effects of Moringa oleifera on obesity are partly attributed to its ability to 

regulate lipid metabolism. Bioactive compounds present in the plant have been shown to 

influence genes involved in fat storage, lipid oxidation, and adipocyte function. By modulating 

the expression of adipokines and improving lipid utilization, Moringa oleifera may help reduce 

fat accumulation and improve metabolic efficiency [36]. Furthermore, its antioxidant and anti-

inflammatory properties contribute to the maintenance of healthy metabolic processes, 

reducing the risk of obesity-related complications. These findings suggest that Moringa 

oleifera has considerable potential as a natural therapeutic agent for the prevention and 

management of obesity and metabolic syndrome [37]. 

4.6 Most Important Parts for Weight and Metabolic Management 
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Moringa Leaves: Leaf extracts contain high concentrations of chlorogenic acid, quercetin, and 

isothiocyanates. Adipokine Regulation: They normalize dysfunctional fat tissue by increasing 

adiponectin (which improves insulin sensitivity) and decreasing leptin and resistin (which 

drive hunger and inflammation). Fat Burning (Thermogenesis): Bioactive compounds 

stimulate the activation and differentiation of brown adipose tissue (BAT), which actively 

burns calories for heat rather than storing them as fat. Lipid Gene Modulation: They 

downregulate genes responsible for fat accumulation while promoting pathways that optimize 

fat oxidation (utilization). 

4.7 Recommended Quantity and How to Take It 

Dried Leaf Powder: 4 to 8 grams (1 to 2 teaspoons) daily. How to take: Mix into a morning 

smoothie, lukewarm water, or green tea. For weight management, taking it 30 minutes before 

a main meal helps optimize glucose absorption and satiety. Standardized Leaf Extract 

Capsules: 500 mg to 1,000 mg daily, taken before meals. 

5. Moringa oleifera in Arthritis and Gout Management 

5.1 Arthritis and Gout 

Arthritis and gout are common musculoskeletal disorders characterized by joint pain, swelling, 

and impaired mobility. Gout occurs due to the deposition of monosodium urate (MSU) crystals 

in joints and surrounding tissues, which trigger intense inflammatory responses and severe pain 

during acute attacks. The disease often initially presents as recurrent episodes of peripheral 

joint synovitis that resolve spontaneously; however, prolonged hyperuricemia may lead to the 

formation of subcutaneous tophi, joint deformities, chronic pain, and functional limitations 

[38]. Gouty arthritis is recognized as one of the major causes of knee pain among older adults, 

significantly affecting quality of life and physical function. Owing to its rich content of 

bioactive compounds with anti-inflammatory and analgesic properties, Moringa oleifera has 

attracted increasing attention as a complementary therapeutic option for managing symptoms 

associated with gouty arthritis [39]. 

5.2 Role of Chronic Inflammation 

Chronic inflammation plays a central role in the progression of numerous diseases, including 

arthritis, gout, inflammatory bowel disease (IBD), and colorectal cancer (CRC). Persistent 

inflammatory conditions such as ulcerative colitis and Crohn's disease increase the risk of CRC 

and contribute substantially to disease-related mortality. In gout, sustained inflammation 

induced by urate crystal deposition promotes joint damage and tissue destruction [40]. 

Therefore, effective management of inflammation is essential for reducing symptoms, 

preventing complications, and improving long-term health outcomes. The anti-inflammatory 

potential of Moringa oleifera has been widely investigated, as its phytochemical constituents 

may help modulate inflammatory pathways and reduce inflammatory responses associated with 

chronic diseases [41]. 
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5.3 Anti-Inflammatory Effects of Moringa 

Moringa oleifera is a medicinal plant rich in bioactive compounds with demonstrated anti-

inflammatory, antioxidant, analgesic, and antimicrobial properties. Its leaves contain 

flavonoids, phenolic compounds, kaempferol, isoquercitrin, and other phytochemicals that can 

suppress inflammatory pathways and alleviate pain [42]. In addition, compounds such as 

benzyl isothiocyanate and niaziminin exhibit antimicrobial activity against various pathogens, 

including bacteria, fungi, viruses, and parasites. Moringa extracts may help reduce chronic 

inflammatory conditions such as asthma, ulcerative colitis, metabolic disorders, and arthritis, 

making the plant a promising natural therapeutic agent [43]. 

5.4 Antioxidant and Anti-Inflammatory Effects of Moringa oleifera 

Inflammation is a fundamental physiological defence mechanism that protects the body against 

infections, toxins, allergens, and other harmful stimuli. However, when inflammation becomes 

uncontrolled or persistent, it can contribute to the development and progression of numerous 

chronic diseases. Although conventional anti-inflammatory medications are widely used, their 

long-term use is often associated with adverse effects. Consequently, natural therapeutic agents 

such as Moringa oleifera have gained considerable attention due to their potent antioxidant and 

anti-inflammatory properties [44]. Traditionally, various parts of Moringa oleifera have been 

used in the management of disorders affecting the liver, spleen, kidneys, and gastrointestinal 

system, and scientific studies have demonstrated that its extracts contain bioactive compounds 

capable of reducing inflammatory responses. Furthermore, acute toxicity studies have indicated 

that Moringa oleifera exhibits a high safety profile, supporting its potential therapeutic 

applications [45]. 

5.4.1 Oxidative Stress and Chronic Diseases 

Oxidative stress occurs when the production of reactive oxygen species (ROS) and free radicals 

exceeds the body's antioxidant defence capacity. This imbalance can damage cellular 

components, including lipids, proteins, and DNA, thereby contributing to the development of 

chronic diseases such as arthritis, gout, cardiovascular disease, diabetes, neurodegenerative 

disorders, and cancer. Chronic inflammation and oxidative stress are closely interconnected, 

with each process capable of amplifying the other. Therefore, interventions that reduce 

oxidative stress may help prevent tissue damage and slow disease progression [46]. 

5.4.2 Free Radical Scavenging Activity 

Moringa oleifera is rich in natural antioxidants, including flavonoids, phenolic acids, vitamin 

C, carotenoids, and polyphenolic compounds. These bioactive constituents exhibit strong free 

radical scavenging activity by neutralizing reactive oxygen species before they can damage 

cellular structures. The antioxidant capacity of Moringa oleifera helps maintain cellular redox 

balance and protects tissues from oxidative injury. Through its ability to donate electrons and 

stabilize free radicals, Moringa oleifera serves as an effective natural antioxidant source [47]. 
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5.5 Reduction of Inflammatory Cytokines 

The anti-inflammatory effects of Moringa oleifera are partly attributed to its ability to regulate 

the production of pro-inflammatory cytokines and mediators. Bioactive compounds present in 

the plant have been shown to suppress inflammatory signalling pathways and reduce the 

expression of cytokines such as tumour necrosis factor-alpha (TNF-α), interleukin-1 beta (IL-

1β), and interleukin-6 (IL-6). By limiting the release of these inflammatory mediators, Moringa 

oleifera may help alleviate pain, swelling, and tissue damage associated with inflammatory 

conditions, including arthritis and gout [48]. 

5.6 Cellular Protection Mechanisms 

In addition to its antioxidant and anti-inflammatory actions, Moringa oleifera promotes cellular 

protection through multiple mechanisms. Its phytochemicals enhance endogenous antioxidant 

defences, stabilize cell membranes, and protect cellular macromolecules from oxidative 

damage [49]. These protective effects contribute to improved cellular function, reduced tissue 

injury, and enhanced recovery from inflammatory stress. Collectively, the antioxidant, anti-

inflammatory, and cytoprotective properties of Moringa oleifera support its potential use as a 

complementary therapeutic agent for the prevention and management of chronic inflammatory 

and oxidative stress-related diseases [50]. 

5.7 Most Important Parts for Joint Care and Pain Relief 

Moringa Leaves: Packed with potent anti-inflammatory flavonoids like kaempferol and 

isoquercitrin, alongside highly bioavailable vitamin C. Cytokine Suppression: They directly 

block the production of major pro-inflammatory signals—specifically TNF-alpha, IL-1beta, 

and IL-6—which are responsible for joint swelling, heat, and pain. Uric Acid Reduction: 

Phytochemicals assist the kidneys in flushing out excess uric acid, preventing the formation of 

painful monosodium urate (MSU) crystals in gout. 

Moringa Seeds & Seed Oil: Contain rich levels of anti-inflammatory isothiocyanates and 

niaziminin. They slow down structural joint degradation and neutralize cellular free radicals 

(ROS) before they can break down cartilage or joint tissue. 

5.8 Recommended Quantity and How to Take It 

Internal Use (For Systemic Relief) 

 Dried Leaf Powder: 1 to 2 teaspoons (approx. 3 to 6 grams) daily. Stir into warm water or 

tea, or blend into foods. Consistent daily intake is required over several weeks to build up 

systemic anti-inflammatory markers. 
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Moringa Seeds: 1 to 2 seeds daily. Peel away the dark hull and swallow the white kernel with 

water. Do not exceed this amount, as the highly concentrated compounds can cause stomach 

upset if taken excessively. 

External Use (For Localized Pain) 

Moringa Seed Oil (Ben Oil) or Leaf Paste: Apply pure, cold-pressed moringa seed oil 

directly to swollen, painful joints (knees, fingers, ankles) and massage gently. Alternatively, a 

warm paste made from mixing dried leaf powder with a little warm water can be applied as a 

poultice directly over arthritic joints to reduce localized swelling. While Moringa has a 

remarkably high safety profile, its potent anti-inflammatory action works similarly to NSAIDs 

(like Ibuprofen). If you are taking prescription anti-inflammatory drugs, corticosteroids, or 

medications for gout (like Allopurinol), check with your physician. Additionally, avoid 

systemic therapeutic use of Moringa roots or root bark, as they contain alkaloids that can 

induce dangerous muscle contractions or cardiac stimulation. 

5.9 Heated Moringa Leaf Wrap Therapy 

Heated Moringa leaf wrap therapy is a non-pharmacological intervention that combines the 

therapeutic effects of heat with the bioactive properties of Moringa leaves. Warm compresses 

improve local blood circulation, promote muscle relaxation, reduce joint stiffness, and provide 

pain relief. The heat may also enhance the release and absorption of beneficial phytochemicals 

from the leaves, particularly flavonoids with analgesic and anti-inflammatory effects [51]. 

Recent advances in thermal processing technologies, such as ohmic heating, have enabled 

efficient and uniform heating of Moringa leaves while preserving their nutritional and 

medicinal compounds. Consequently, heated Moringa leaf wraps may serve as a safe, 

affordable, and complementary therapy for managing pain and inflammation associated with 

gouty arthritis and other inflammatory joint disorders [52]. 
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6. Safety and Quality Evaluation of Moringa Leaf Powder 

6.1 Physicochemical Analysis 

Table 6.1 Physicochemical Analysis of Moringa Leaf Powder 

Parameter Result 

Moisture 6.87% 

Total Ash 9.04% 

Added Colouring Matter Absent 

Carbohydrate 50.89% 

Protein 25.08% 

Fat 3.50% 
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Energy Value 335.38 kcal/100 g 

6.2 Heavy Metal Analysis 

Table 6.2 Heavy Metal Analysis of Moringa Leaf Powder 

Heavy Metal Result (mg/kg) 
FSSAI Maximum Limit 

(mg/kg) 

Arsenic (As) 0.4960 1.1 

Cadmium (Cd) 0.0277 1.5 

Copper (Cu) 3.2000 30 

Lead (Pb) 0.1659 2.50 

Mercury (Hg) 0.0449 1.0 

Tin (Sn) 0.3493 250 

Zinc (Zn) 3.3934 50 

Nickel (Ni) 0.3420 1.0 
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