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Abstract 

The well-known medicinal herb fenugreek (Trigonella foenum-graecum) has attracted a lot of interest due to its many traditional and therapeutic uses. The 
historical, cultural, and pharmacological aspects of fenugreek are carefully examined in this paper, which highlights the plant's significance in traditional 

medical systems including Ayurveda, Unani, and Traditional Chinese Medicine. Bioactive substances such as saponins, flavonoids, alkaloids, and 

galactomannan, which are abundant in fenugreek seeds and leaves, give it a wide range of therapeutic benefits. Traditionally, fenugreek has been used to treat 
a variety of illnesses, such as gynecological issues, diabetes, inflammation, and digestive difficulties. Its hypoglycemic, hypocholesterolemic, anti-

inflammatory, and antioxidant qualities have been highlighted in recent scientific investigations, which have further confirmed its medicinal potential. 

Additionally, fenugreek shows potential in new fields such gut microbiota regulation, anti-cancer treatments, and metabolic syndrome management. The 
various modes of action that underlie the pharmacological actions of fenugreek, such as insulin mimetic activity, enzyme inhibition, and receptor modulation, 

are also covered in this review. Its relevance in contemporary dietary patterns is further highlighted by the discussion of its nutritional and functional food 

uses. In order to give a thorough grasp of fenugreek's uses and limitations, the review assesses its safety profile while looking at its toxicological characteristics 
and potential medication interactions. This review attempts to close the gap between ethnopharmacological practices and evidence-based medicine by fusing 

traditional knowledge with new scientific discoveries. It opens the door for more study and clinical uses by highlighting the unrealized potential of fenugreek 

as a sustainable resource for nutritional and medicinal advancements. 
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1. Introduction 

For millennia, people have valued fenugreek (Trigonella 

foenum-graecum), an annual plant belonging to the Fabaceae 

family, for its culinary, therapeutic, and cultural uses. With a 

long history dating back to ancient civilizations and an 

expanding corpus of recent scientific studies, fenugreek has 

established itself as a vital tool in both conventional and 

modern medicine.1 

 

1.1. Overview of fenugreek’s historical and cultural 

significance 

Ancient tribes all throughout the world have used fenugreek 

as a key component of their diets and medicines. In addition 

to being a meal, it was also employed as an embalming agent 

and a burn and wound treatment in Egypt. The seeds were 

prized for their capacity to maintain and encourage recovery. 

In a same vein, Hippocrates and other Greek doctors 

acknowledged its therapeutic benefits and used it to treat 

respiratory conditions, inflammation, and infections. It was 

grown as a flavoring and for medicinal purposes throughout 

the Roman era. In traditional Indian medical systems such as 

Ayurveda and Unani, the plant is especially revered. It was 

recommended to treat respiratory conditions, digestive 

difficulties, and gynecological conditions such lactation 

insufficiency and menstruation pain. Fenugreek was 

considered a warming herb in Traditional Chinese Medicine 

that may be used to heal renal problems and boost energy. 

  Content available at: https://www.ipinnovative.com/open-access-journals 
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Because of their nutritional and therapeutic benefits, 

fenugreek seeds and leaves were frequently included in 

everyday diets throughout the Middle East and 

Mediterranean. These traditional methods highlight its 

adaptability and effectiveness as a medicinal substance.2. 

1.2. Relevance in contemporary research and therapeutic 

advancements 

Because of its medicinal potential, fenugreek has emerged as 

a major topic of scientific study in the modern era. A wide 

range of bioactive substances, including polysaccharides like 

galactomannan, alkaloids, flavonoids, and steroidal saponins, 

have been identified by advances in phytochemical research. 

These components give fenugreek its many medicinal 

benefits, including as its anti-inflammatory, hypoglycemic, 

hypocholesterolemic, and antioxidant qualities. The 

bioactive compounds in fenugreek and their therapeutic roles 

of Trigonella foenum-graecum are mentioned in table no.1. 

The ability of fenugreek to help manage diabetes is one of its 

most well-researched advantages. Through processes like 

insulin mimetic action, delayed carbohydrate absorption, and 

enhanced insulin sensitivity, studies have shown that it can 

reduce blood glucose levels. Its high soluble fiber content 

also helps to improve cardiovascular health and lower 

cholesterol. Beyond metabolic diseases, fenugreek shows 

potential in new fields like hormone balancing, gut 

microbiota manipulation, and cancer prevention.3 

Table 1: Bioactive compounds in fenugreek and their 

therapeutic roles 

Bioactiv

e 

Compou

nd 

Cate

gory 

Therapeutic Role Sources 

in 

Fenugree

k 

Diosgeni

n 

Sapo

nin 

Anti-inflammatory, 

antidiabetic, and 

anticancer effects 

Seeds 

Trigonell

ine 

Alka

loid 

Hypoglycemic, 

neuroprotective, and 

antioxidant 

Seeds, 

leaves 

Galactom

annan 

Poly

sacc

harid

e 

Prebiotic, 

hypoglycemic, and 

lipid-lowering 

properties 

Seeds 

Querceti

n 

Flav

onoi

d 

Antioxidant and anti-

inflammatory 

activities 

Seeds, 

leaves 

4-

Hydroxyi

soleucine 

Ami

no 

acid 

Insulinotropic, 

enhances glucose 

uptake 

Seeds 

 

Fenugreek's use in functional foods has also grown in 

popularity; it is now included in teas, dietary supplements, 

and fortified foods. Its potential in nutraceuticals is in line 

with the rising demand for natural, plant-based remedies for 

health and wellbeing around the world. Furthermore, current 

clinical trials are still being conducted to investigate its safety 

and effectiveness in a variety of therapeutic scenarios, 

ranging from neuroprotection to reproductive health. The 

dual heritage of fenugreek, which is rooted in conventional 

knowledge and supported by scientific research, highlights its 

applicability as a long-lasting and adaptable remedy for 

modern health issues. By highlighting the intersection of 

contemporary therapeutic developments and historic 

knowledge, this review hopes to pave the road for further 

improvements in healthcare. The Seeds and leaf with flowers 

are as shown in figure no.1.4 

 

Figure 1: Seeds and leaf with flowers of Trigonella 

foenum-graecum 

2. Traditional Uses of Fenugreek 

Because of its many health advantages and therapeutic 

adaptability, fenugreek (Trigonella foenum-graecum) has 

long been a mainstay of traditional medicine in a variety of 

cultures and medical systems. Its continued importance in 

holistic healthcare is demonstrated by its use in traditional 

medicinal systems including Ayurveda, Unani, and 

Traditional Chinese Medicine (TCM).5 

2.1. Role in ancient medical systems 

Because of its restorative qualities, fenugreek is categorized 

as a "Rasayana" herb in Ayurveda. It has historically been 

used to balance the "Vata" and "Kapha" doshas, which makes 

it useful for respiratory, arthritic, and digestive conditions. 

Fenugreek is suggested in Ayurvedic scriptures to improve 

lactation, manage diabetes, and improve digestion. 

Additionally, its leaves and seeds were employed as natural 

tonics to boost energy and immunity. Fenugreek was widely 

used in Unani medicine because of its moisturizing and 

warming qualities. It was recommended for ailments like 

joint discomfort, exhaustion, and colds and coughs. By 

reducing menstruation pain and increasing milk production, 

fenugreek was thought to cleanse the blood and enhance 

reproductive health, especially in women. Fenugreek was 

referred to as "Hu Lu Ba" in Traditional Chinese Medicine 

and was considered a warming herb that was good for kidney 

function. It was used to cure conditions like cold-induced 

illnesses, back pain, and renal yang insufficiency. It was a 

well-liked treatment for weakness and exhaustion because of 

its ability to increase vitality and physical vigor.6   
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2.2. Ethno medicinal practices across cultures 

The applications of fenugreek went beyond official medical 

systems and were ingrained in local folklore. Fenugreek 

seeds were used as a treatment for infections, fever, and 

stomach issues in Middle Eastern and Mediterranean 

cultures. It was utilized by cultures in North Africa to ease 

menstrual cramps and aid in the healing process after 

childbirth. It was acknowledged for its capacity to lessen 

inflammation and cure wounds in European herbal medicine. 

Fenugreek was used in traditional Southeast Asian and 

African medicine to treat ailments like malnourishment, skin 

problems, and malaria. It was a mainstay of postpartum 

therapy because of its widely accepted ability to boost milk 

production in nursing mothers. These ethnomedical 

applications highlight how fenugreek can be tailored to meet 

various cultural health requirements.7 

2.3. Key Formulations and remedies 

Numerous traditional formulations and home medicines have 

used fenugreek. Fenugreek seeds were frequently crushed 

into a paste or combined with honey in Ayurveda to cure acne 

and skin inflammation. Fenugreek leaf and seed decoctions 

were used to treat sore throats and respiratory ailments. 

Buttermilk combined with fenugreek powder was a common 

treatment for digestive issues. Fenugreek seeds were mixed 

with other herbs in Unani medicine to make treatments for 

menstrual irregularities and arthritis. Fenugreek infusions 

were suggested as a way to promote overall health and lower 

blood sugar levels. Fenugreek was used in herbal teas in 

traditional Chinese formulations to improve kidney function 

and reduce lower back discomfort. Fenugreek paste was 

frequently applied topically to boils and sores as part of folk 

treatments, and its seeds were cooked to make teas for colds 

and fevers. Fenugreek oil has been used for centuries to 

massage swollen joints and increase blood flow. Fenugreek's 

extensive ethnomedicinal use and deep incorporation into 

traditional medical systems highlight its importance as a 

flexible and approachable therapeutic agent. The herb's 

timeless importance in health and wellness is highlighted by 

these historic uses, which still motivate contemporary 

research.8 

3. Phytochemistry of Fenugreek 

A variety of bioactive substances found in fenugreek 

(Trigonella foenum-graecum) contribute to its wide range of 

medicinal potential and functional uses. A variety of primary 

and secondary metabolites, including as saponins, 

flavonoids, alkaloids, and polysaccharides like 

galactomannan, define the phytochemical profile of 

fenugreek. These substances are found in several plant 

sections, but because of their strong pharmacological effects, 

seeds have been the subject of the most research.9 

3.1. Bioactive compounds: Saponins, flavonoids, alkaloids, 

galactomannan 

Steroid saponins, like diosgenin and yamogenin, which have 

anti-inflammatory, hypocholesterolemic, and antidiabetic 

effects, are especially abundant in fenugreek seeds. Quercetin 

and kaempferol are two examples of flavonoids that offer 

antioxidant advantages, shielding cells from oxidative 

damage and enhancing the herb's anti-cancer properties. 

Trigonelline is one of the abundant alkaloids that are known 

to have lipid-lowering, hypoglycemic, and neuroprotective 

properties. Because it forms a thick gel in the gastrointestinal 

tract, galactomannan, a soluble dietary fiber that is abundant 

in fenugreek seeds, is essential for lowering blood sugar and 

cholesterol levels. By functioning as a prebiotic and 

encouraging the development of advantageous gut flora, this 

fiber also promotes gut health. Fenugreek leaves also contain 

vital vitamins, minerals, and chlorophyll, which adds to their 

nutritional and therapeutic benefits.10 

3.2. Methods for phytochemical extraction and analysis 

In order to effectively isolate and measure the bioactive 

components of fenugreek, sophisticated extraction 

procedures have been devised. Traditional techniques like 

maceration and Soxhlet extraction are frequently employed 

to separate flavonoids and saponins. Due to their 

effectiveness and environmental friendliness, modern 

methods such as ultrasonic-assisted extraction and 

supercritical fluid extraction have become more and more 

common. The main analytical methods used for the 

qualitative and quantitative examination of the 

phytochemicals in fenugreek are Fourier-transform infrared 

spectroscopy (FTIR), gas chromatography-mass 

spectrometry (GC-MS), and high-performance liquid 

chromatography (HPLC). These techniques make it possible 

to precisely characterize bioactive substances, which makes 

it easier to use them in pharmaceutical and nutraceutical 

formulations.11 

3.3. Comparative analysis of seeds, leaves, and other plant 

parts 

The leaves and other plant components also have special 

qualities, but fenugreek seeds are the most studied because of 

their high concentration of bioactive chemicals. Because of 

their abundance of dietary fiber, alkaloids, and saponins, 

seeds are a great tool for treating metabolic diseases. On the 

other hand, the antioxidant and nutritional advantages of 

fenugreek leaves are attributed to their abundance of 

flavonoids, vitamins A, C, and K, as well as minerals like 

calcium and iron. The comparative analysis of seeds, leaves, 

and other plant parts of fenugreek are given in table no.2.12 

Though little research has been done on their potential 

medical uses, fenugreek roots, which include moderate 

quantities of alkaloids, have long been used to improve soil 

fertility. When taken as a whole, the plant's medicinal 

potential is enhanced by the presence of chlorophyll and a 
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trace amount of bioactives in the stem and other aerial 

portions. This thorough comprehension of fenugreek's 

phytochemistry highlights the herb's versatility. Its function 

in modern pharmacology and traditional medicine is 

supported by the variety of bioactive chemicals and their 

distribution throughout plant parts, which provide a plethora 

of therapeutic application opportunities.13 

Table 2: Comparative analysis of seeds, leaves, and other 

plant parts of fenugreek 

Plant 

Part 

Major 

Bioactive 

Compounds 

Nutritional/

Medicinal 

Value 

Applications 

Seeds Diosgenin, 

trigonelline, 

galactomanna

n, 4-

hydroxyisole

ucine 

High 

protein, 

dietary fiber, 

hypoglycem

ic properties 

Used in 

diabetes 

management, 

lactation 

enhancement, 

and 

functional 

foods 

Leaves Flavonoids 

(quercetin, 

kaempferol), 

alkaloids, 

vitamins A, 

C, and K 

Antioxidant, 

anti-

inflammator

y, and 

nutritional 

benefits 

Consumed as 

leafy 

vegetables, 

used in 

digestive 

remedies and 

anemia 

treatment 

Stems Polyphenols, 

trace minerals 

Limited 

medicinal 

properties, 

fiber content 

Used as 

fodder and in 

traditional 

formulations 

Roots Saponins, 

alkaloids 

Supports 

overall plant 

health 

Rarely used; 

studied for 

secondary 

metabolites 

Pods Saponins, 

dietary fiber 

Contains 

seeds; 

nutritional 

fiber content 

Used as a 

supplementar

y food source 

4. Pharmacological Properties 

Because of its diverse range of pharmacological 

characteristics, fenugreek (Trigonella foenum-graecum) is a 

useful tool for both preventing and treating a number of 

illnesses. Its rich phytochemical composition—which 

includes dietary fibers, alkaloids, flavonoids, and saponins—

is responsible for these qualities. These compounds work 

together to affect a variety of biological processes.14 

4.1. Hypoglycemic and antidiabetic properties 

The hypoglycemic and antidiabetic properties of fenugreek 

are among its most well-researched pharmacological 

characteristics. The soluble fiber found in fenugreek seeds, 

particularly galactomannan, delays the intestinal absorption 

of glucose and lessens blood sugar increases after meals. 

Additionally, in peripheral tissues, bioactive alkaloids like 

trigonelline and steroidal saponins increase insulin secretion 

and improve insulin sensitivity. Fenugreek supplementation 

has been shown in clinical tests to dramatically reduce fasting 

blood glucose and glycosylated hemoglobin (HbA1c) levels 

in individuals with type 2 diabetes. Additionally, it functions 

as an insulin mimic, promoting cell absorption of glucose and 

preventing hepatic gluconeogenesis. Fenugreek is a 

promising adjuvant in the management of diabetes because 

of these complex mechanisms, particularly in lowering the 

problems linked to hyperglycemia.15 

 

4.2. Anti-inflammatory, antioxidant, and antimicrobial 

activities 

Because of its flavonoid and saponin content, which regulate 

inflammatory mediators including cytokines and 

prostaglandins, fenugreek has strong anti-inflammatory 

qualities. Because of this, it works well to treat chronic 

inflammatory diseases like arthritis and inflammatory bowel 

disease. Compounds including quercetin, rutin, and vitamin 

C are responsible for fenugreek's antioxidant action since 

they counteract free radicals and shield cells from oxidative 

stress. This characteristic is especially helpful in reducing the 

risk of long-term illnesses like cancer, heart disease, and 

neurological disorders. Additionally, fenugreek has 

antibacterial properties that work against a variety of 

diseases, including as viruses, fungus, and bacteria. 

According to studies, fenugreek seed and leaf extracts can 

stop the growth of dangerous bacteria like Candida albicans, 

Staphylococcus aureus, and Escherichia coli. Its potential for 

application as a natural preservative in food and 

pharmaceutical products as well as in infection management 

is highlighted by this antibacterial characteristic.16 

4.3. Emerging roles in metabolic syndrome and gut health 

The benefits of fenugreek in the treatment of metabolic 

syndrome—a group of disorders marked by insulin 

resistance, obesity, hypertension, and dyslipidemia—are 

becoming better acknowledged. By decreasing intestinal 

cholesterol absorption and increasing bile acid excretion, the 

soluble fiber galactomannan and steroidal saponins help to 

reduce cholesterol levels. Furthermore, fenugreek's capacity 

to alter inflammatory pathways aids in reducing chronic 

inflammation brought on by obesity. Another area of growing 

research is its prebiotic potential, as fenugreek fiber 

encourages the growth of Lactobacillus and Bifidobacteria, 

two types of healthy gut bacteria. These modifications to the 

composition of the gut microbiota are linked to better 

immunological response, less systemic inflammation, and 

better digestion. Additionally, the mucilage in fenugreek 

soothes the lining of the stomach, which makes it good for 

irritable bowel syndrome and acid reflux. The 

pharmacological characteristics of fenugreek highlight its 

importance as a multipurpose medicinal substance. Its 

potential for incorporation into contemporary healthcare 
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systems is highlighted by its capacity to treat chronic illnesses 

including diabetes, inflammation, and metabolic syndrome as 

well as its newly discovered involvement in gut health.17 

5. Therapeutic Applications 

Trigonella foenum-graecum, also known as fenugreek, has a 

wide range of therapeutic uses, from treating chronic illnesses 

to enhancing women's health and acting as a functional food 

ingredient. Its varied pharmacological characteristics and 

bioactive components offer a strong basis for its 

incorporation into contemporary therapeutic and 

prophylactic approaches.18 

5.1. Use in chronic disease management: Cardiovascular 

health, cancer, obesity 

By regulating important risk factors like inflammation, 

hypertension, and hyperlipidemia, fenugreek shows great 

promise in the management of cardiovascular health. By 

binding bile acids, the soluble fiber galactomannan increases 

the excretion of cholesterol and decreases levels of low-

density lipoprotein (LDL) and total cholesterol. Furthermore, 

the herb's antioxidant flavonoids improve vascular health and 

lower the risk of atherosclerosis by lowering oxidative stress 

in artery walls. Fenugreek is a useful agent for cardiovascular 

protection because studies have shown that it can lower 

triglyceride levels and maintain healthy blood pressure. 

Fenugreek has showed potential in cancer prevention and 

treatment, according to oncology study. Fenugreek seeds are 

a rich source of diosgenin, a steroidal saponin with anti-

proliferative qualities that causes apoptosis in a variety of 

cancer cell lines, including prostate, colon, and breast cancer. 

Its ability to lower cancer risk and progression is further 

enhanced by its anti-inflammatory and antioxidant 

properties. Fenugreek's high fiber content, which encourages 

fullness and lowers caloric intake, is thought to play a part in 

managing obesity. The herb is a comprehensive choice for 

weight management because of its capacity to control blood 

glucose and lipid levels, which also tackles metabolic 

disorders linked to obesity.19 

5.2. Applications in gynecological health: Lactation 

enhancement, menstrual regulation 

The benefits of fenugreek for gynecological health, 

especially lactation augmentation, have long been 

acknowledged. Fenugreek's phytoestrogens and diosgenin 

increase prolactin release, which boosts nursing mothers' 

milk production. It is a natural and safe galactagogue that has 

been shown in clinical research to be effective in increasing 

the volume and quality of breast milk. Fenugreek has been 

used to treat irregular cycles and dysmenorrhea in menstrual 

health. Menstrual cramps are lessened by its anti-

inflammatory and muscle-relaxant qualities, and its 

hormone-modulating effects support regular cycles. 

Fenugreek's significance for women's health is further shown 

by its capacity to alleviate menopause-related symptoms like 

mood swings and hot flashes.20 

5.3. Functional food and nutraceutical potential  

Fenugreek has gained popularity as a functional food and 

nutraceutical ingredient because to the increased interest in 

natural and plant-based health remedies. Its seeds and 

extracts are used in a variety of products, including as herbal 

teas, dietary supplements, and fortified foods, with the goal 

of controlling certain ailments and enhancing general health. 

The hypoglycemic and hypolipidemic benefits of fenugreek 

encourage its inclusion in functional meals that address 

metabolic disorders, while its prebiotic qualities improve gut 

health. In addition to its therapeutic effects, the herb's rich 

nutritional profile—which includes proteins, vitamins, and 

minerals—makes it a beneficial addition to diets that 

prioritize health. In order to meet the needs of contemporary 

lifestyles, fenugreek-based nutraceuticals have also been 

developed with an emphasis on its adaptogenic and anti-

fatigue qualities. The adaptability of fenugreek presents 

many opportunities for innovation in the culinary and 

healthcare sectors, ranging from diabetic-friendly snacks to 

heart-healthy supplements. From managing chronic diseases 

and women's health to using it as a functional food ingredient, 

fenugreek has a wide range of medicinal uses. These varied 

responsibilities legitimize its incorporation into modern 

health procedures while also reflecting its traditional 

wisdom.21 

6. Mechanisms of Action 

Through a variety of molecular processes, including receptor 

interactions, systemic impacts on metabolic pathways, and 

enzyme modulation, fenugreek (Trigonella foenum-

graecum) produces its therapeutic benefits. Its many 

advantages, which include controlling blood sugar levels, 

altering gut flora, and affecting cellular signaling pathways, 

are supported by these methods.22 

6.1. Enzyme inhibition and insulin mimetic activities 

The capacity of fenugreek to block important enzymes 

involved in the metabolism of carbohydrates is largely 

responsible for its hypoglycemic effects. The plant lowers 

postprandial glucose levels by blocking the enzymes α-

amylase and α-glucosidase, which convert complex carbs to 

glucose. Better glycemic management is facilitated by this 

enzymatic inhibition, which decreases the gut's absorption of 

glucose. Apart from inhibiting enzymes, fenugreek 

demonstrates insulin-mimetic properties, which are mediated 

by bioactive substances such steroidal saponins and alkaloids 

like trigonelline. These substances imitate the effects of 

endogenous insulin by activating insulin receptors and 

improving the absorption of glucose by skeletal muscles and 

adipocytes. Additionally, fenugreek causes insulin receptor 

substrates to become more phosphorylated, which facilitates 
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downstream signaling that encourages the creation of 

glycogen and the consumption of glucose.23 

6.2. Receptor interactions and signaling pathways 

Numerous receptor connections and signaling pathways that 

control cellular and metabolic functions are modulated by 

fenugreek. One of fenugreek's main saponins, diosgenin, 

interacts with nuclear receptors like peroxisome proliferator-

activated receptors (PPARs), which are essential for glucose 

regulation and lipid metabolism. Fenugreek helps manage 

metabolic diseases including diabetes and obesity by 

activating PPARγ, which enhances insulin sensitivity and 

lowers inflammation. Furthermore, the flavonoids and 

polyphenols in fenugreek alter signaling pathways linked to 

inflammation and oxidative stress. These substances prevent 

nuclear factor-kappa B (NF-κB), a crucial transcription factor 

that produces pro-inflammatory cytokines, from being 

activated. Fenugreek slows the progression of inflammatory 

disorders and lowers chronic inflammation by 

downregulating NF-κB and associated pathways. Because of 

its phytoestrogen content, fenugreek also affects hormone 

receptors, especially those for estrogen. This connection has 

a crucial function in women's health, including improving 

lactation and regulating menstruation.24 

6.3 Impact on gut microbiota and metabolic pathways 

The prebiotic qualities of fenugreek significantly affect 

intestinal flora, which adds to its overall health advantages. 

Beneficial gut bacteria like Lactobacillus and 

Bifidobacterium use the soluble fiber galactomannan as a 

substrate. Short-chain fatty acids (SCFAs), such as butyrate 

and propionate, are produced when fenugreek fiber ferments 

in the stomach. These SCFAs control metabolic processes 

and strengthen the integrity of the intestinal barrier. Through 

lowering inflammation, modifying lipid metabolism, and 

improving insulin sensitivity, these SCFAs also affect 

systemic metabolic processes. Fenugreek indirectly enhances 

immunological function, food absorption, and general 

metabolic health by promoting a healthy gut flora. By 

downregulating lipogenic pathways and upregulating 

lipolytic enzymes, fenugreek affects lipid metabolism. This 

dual effect improves metabolic and cardiovascular health by 

lowering cholesterol and triglyceride levels and encouraging 

the use of fatty acids as fuel. The complex interactions of 

receptor modulation, enzymatic inhibition, and systemic 

effects on gut microbiota and metabolic pathways are all part 

of fenugreek's modes of action. These processes not only 

account for its therapeutic adaptability but also lay the 

groundwork for its use in the treatment of chronic illnesses 

and enhancement of general well-being.25 

7. Safety and Toxicological Profile 

Although the medicinal benefits of fenugreek (Trigonella 

foenum-graecum) have long been acknowledged, its safety 

profile needs to be carefully evaluated, especially in light of 

dosage, drug interactions, and possible side effects. For 

fenugreek to be used safely and effectively in both 

conventional and contemporary medical contexts, it is 

imperative to comprehend these elements.26 

7.1. Dosage considerations and potential side effects 

When taken in the right amounts, fenugreek is generally 

regarded as safe for the majority of people, especially when 

it comes to seeds or extracts. Depending on the therapeutic 

indication, standard dosages of fenugreek seeds vary from 1 

to 5 grams daily. But going over this range could make 

negative effects more likely. Due in large part to its high fiber 

content, fenugreek frequently causes gastrointestinal 

discomfort, including bloating, flatulence, and diarrhea. In 

sensitive people, fenugreek can also trigger allergic responses 

that result in rashes, itching, and, in rare instances, 

anaphylaxis. Furthermore, excessive use may raise the risk of 

bleeding because of its blood-thinning effects, especially in 

patients receiving anticoagulant medication. Fenugreek has 

occasionally been known to produce a unique body odor, 

frequently characterized as a maple syrup-like aroma. While 

this is not dangerous, some people may find it unpleasant. It's 

crucial to remember that excessive or prolonged fenugreek 

use may cause liver damage, however human studies haven't 

definitively demonstrated this.27 

7.2. Drug interactions and contraindications 

Several drugs, particularly those used to treat diabetes, high 

blood pressure, and clotting issues, may interact with 

fenugreek. Its hypoglycemic actions could cause 

hypoglycemia by intensifying the effects of antidiabetic 

drugs like insulin or oral hypoglycemic medicines. For 

people taking fenugreek together with diabetes medicines, 

careful blood glucose monitoring is advised. Likewise, 

fenugreek's weak anticoagulant qualities may increase the 

risk of bleeding when combined with blood-thinning 

pharmaceuticals like aspirin, warfarin, or nonsteroidal anti-

inflammatory drugs (NSAIDs). To prevent possible 

interactions, those taking these medications should speak 

with their doctor before taking fenugreek. Additionally, 

fenugreek may interact with several natural products and 

herbal supplements, especially those that affect blood 

pressure or blood sugar. For instance, using it alongside other 

hypoglycemic herbs, such as ginseng or bitter melon, may 

have an additive impact that raises the risk of hypoglycemia. 

High dosages of fenugreek may cause uterine contractions, 

which could result in early labor, hence it is typically not 

advised during pregnancy. Pregnant women should use 

caution and speak with a healthcare professional before 

taking fenugreek, even though it is frequently used as a 

galactagogue to help lactation.28  

7.3. Regulatory status and global perspectives on safety 

Though its regulatory status differs by country, fenugreek is 

generally accepted as safe for use in culinary and medicinal 

applications worldwide. In America, the U.S. The Food and 
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Drug Administration (FDA) has categorized fenugreek as a 

food ingredient, meaning that its usage in dietary 

supplements does not need pre-market approval. 

Nonetheless, fenugreek products have to adhere to proper 

production procedures and safety laws. Although fenugreek 

is regarded as a safe herbal supplement in Europe, the 

European Food Safety Authority (EFSA) regulates its usage 

in food products and establishes daily dosage restrictions. 

Fenugreek is readily accessible in both culinary and 

medicinal forms in nations like India, where it has a long 

history of traditional use. Nonetheless, regulatory agencies 

like the Indian Ministry of Ayush make sure that goods made 

from fenugreek are produced in compliance with safety 

standards. Although fenugreek is generally thought to be 

safe, research is still being done on its safety profile when 

taken in large quantities or over an extended period of time. 

To ensure safe intake, certain nations, like Canada and 

Australia, have set upper limits for fenugreek supplements, 

especially for women who are pregnant or nursing. When 

used as directed, fenugreek is thought to be safe; nonetheless, 

consumers should be aware of any possible negative effects, 

drug interactions, and contraindications. As with any herbal 

product, safe and efficient usage depends on appropriate 

dosage, careful observation for side effects, and expert 

medical guidance.29 

8. Future Perspectives 

Although fenugreek (Trigonella foenum-graecum) has 

shown great promise in a number of medicinal applications, 

more research is needed in a few areas to fully understand its 

clinical potential. Opportunities for biotechnological 

breakthroughs and sustainable commercial development are 

opening up as research keeps progressing. In order to fulfill 

the increasing demand worldwide, fenugreek research has 

enormous potential for improving its therapeutic efficacy, 

developing sustainable production methods, and broadening 

clinical applications.30 

8.1. Research gaps in fenugreek’s clinical applications 

There are still a lot of unanswered questions regarding 

fenugreek's full clinical potential, even with its widespread 

traditional use and mounting proof of its pharmacological 

qualities. There are currently very few large-scale, 

randomized, double-blind, placebo-controlled human trials; 

instead, the majority of research focuses on small-scale 

clinical trials, animal models, or in vitro investigations. To 

confirm fenugreek's therapeutic effectiveness in treating 

chronic illnesses like cancer, diabetes, obesity, and 

cardiovascular disorders, more solid clinical data is required. 

It is yet unclear exactly what processes underlie fenugreek's 

medicinal benefits. For example, although its bioactive 

substances, such as galactomannan, trigonelline, and 

diosgenin, have been found, little is known about how they 

interact at the molecular and cellular levels. The best dosage, 

treatment plans, and long-term safety of fenugreek require 

more thorough investigation, especially in susceptible groups 

including expectant mothers, young children, and people 

with underlying medical issues.31 

8.2. Biotechnological advancements for enhanced 

therapeutic Efficacy 

The development of biotechnology presents encouraging 

opportunities to improve fenugreek's medicinal 

effectiveness. The creation of fenugreek strains with higher 

quantities of bioactive chemicals could enhance their 

therapeutic qualities thanks to developments in plant 

biotechnology, including genetic engineering and CRISPR 

technology. For example, altering the genetic pathways that 

produce flavonoids or diosgenin may result in increased 

yields of these substances, increasing the potency of 

fenugreek as a medicinal or nutraceutical agent. Furthermore, 

the bioavailability and targeted distribution of the bioactive 

chemicals in fenugreek may be improved by the use of 

innovative delivery systems such nanoparticles, liposomes, 

or encapsulation approaches. With the use of these 

techniques, active substances could be absorbed more 

effectively, potentially improving their therapeutic benefit 

while lowering adverse effects. Fenugreek's therapeutic 

potential may be maximized by combining it with other 

complementing herbs or chemicals in synergistic 

combinations. Furthermore, there is growing interest in 

investigating fenugreek's potential in personalized medicine. 

Research could concentrate on finding biomarkers that 

forecast patient response to fenugreek-based medicines, 

enabling more individualized and efficient treatment 

regimens, given the growing awareness of individual 

diversity in response to treatment.32 

8.3. Potential for sustainable cultivation and commercial 

development 

Sustainable growing methods are becoming more and more 

necessary as fenugreek's demand for both conventional and 

contemporary therapeutic uses increases. Since fenugreek is 

a resilient, drought-resistant plant that can grow in arid and 

semi-arid environments, it is a great choice for areas with 

limited water supplies. Growing fenugreek cultivation in 

these areas can boost regional agricultural economies and 

guarantee a steady supply of raw materials for food and 

medicine. Fenugreek's commercial development is also 

expected to expand, especially given the growing demand for 

natural and plant-based products. Consistent yields and 

improved crop quality may result from growing fenugreek 

using sustainable, regulated farming methods. The 

sustainability of fenugreek production might be improved 

and environmental effects could be reduced by using methods 

like organic farming, precision agriculture, and the use of 

biofertilizers and biopesticides.  

Its economic success on a worldwide scale could also be 

enhanced by creating integrated supply chains for fenugreek-

based goods, which include everything from seeds, oils, and 

extracts to functional meals and nutraceuticals. The creation 
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of certifications for sustainability, ethical sourcing, and 

quality could increase the marketability of fenugreek 

products and attract eco-aware customers. Thanks to 

developments in biotechnology, clinical research, and 

sustainable agriculture, fenugreek has a bright future. By 

filling in the existing research gaps, developing better 

therapeutic formulations, and implementing sustainable 

growing methods, fenugreek will reach its full potential and 

become a major player in the worldwide agricultural market 

as well as contemporary healthcare.33-35 

9. Conclusion  

Trigonella foenum-graecum, or fenugreek, is a prime 

example of how old knowledge and contemporary scientific 

discoveries may coexist harmoniously. Fenugreek has long 

been used for its therapeutic benefits in many cultures, and 

recent studies have confirmed its wide range of therapeutic 

applications. Along with applications in women's health, 

specifically for lactation and menstrual regulation, its 

bioactive compounds saponins, flavonoids, and alkaloids—

offer demonstrated advantages in the management of chronic 

disorders like diabetes, cardiovascular diseases, and obesity. 

The expanding use of fenugreek in medicine is persuasively 

supported by both contemporary scientific research and 

conventional wisdom. Opportunities to increase its 

therapeutic efficacy are presented by biotechnological 

developments, such as novel drug delivery systems and 

genetic alterations to increase the yields of bioactive 

compounds. Fenugreek should be incorporated into 

international therapeutic frameworks due to its wide range of 

medicinal applications. It has potential for use in clinical 

settings as well as in nutraceutical and functional food items 

that address public health issues. More extensive clinical 

trials and studies on the best dosages and long-term safety are 

necessary to realize its full potential. In conclusion, 

fenugreek is a useful supplement to both traditional and 

alternative medical procedures due to its shown advantages 

and mounting scientific support. Its incorporation into 

international treatment plans may provide long-term, all-

natural remedies for chronic illnesses around the globe. 
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