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ABSTRACT

Fenugreek (Trigonella foenum-graecum L.) is an ancient medicinal herb and culinary spice with a rich history of traditional uses.
This review article aims to provide a comprehensive overview of the pharmacognosy, phytochemistry, and medicinal applications of
fenugreek. Fenugreek is known for its diverse phytochemical constituents, which contribute to its wide range of pharmacological
properties. The review discusses the botanical characteristics, phytochemical composition, and the numerous medicinal uses of
Sfenugreek, including its role in managing various health conditions such as diabetes, hyperlipidemia, and gastrointestinal disorders.

Additionally, safety considerations, dosage forms, and future prospects of fenugreek-based research are explored.
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1. INTRODUCTION

Fenugreek (Trigonella foenum-graecum L.), commonly known as "methi" in India, is an annual herb belonging to the Fabaceae family.
It has been used for centuries in traditional medicine and culinary practices due to its versatile pharmacological properties and unique
flavor. Fenugreek is native to the Mediterranean region, Asia, and North Africa but is now cultivated worldwide. It is characterized
by trifoliate leaves and white to yellow flowers, which give rise to long, slender pods containing 10-20 small, golden-brown seeds
[1]. The seeds are the primary part of the plant used for medicinal and culinary purposes.

Fenugreek's pharmacological effects are attributed to a range of bioactive compounds such as polyphenols, steroids, lipids, alkaloids,
saponins, flavonoids, hydrocarbons, carbohydrates, galactomannan fiber, and amino acids. Several scientific studies have examined
its antidiabetic effects. One study demonstrated that fenugreek increased glucose uptake in HepG2 cells due to the overexpression of
glucose transporter (GLUT-2) and sterol regulatory element-binding protein (SREBP1C) mRNA levels. Another report by Pradeep
and Srinivasan showed enhanced antidiabetic effects when fenugreek was combined with 3% onion [2]. A potential fenugreek-based
drug, Fenfuro®, was compared to Metformin in a clinical trial, revealing better results when Fenfuro was combined with Metformin
[3].

This review explores the various aspects of fenugreek, including its botanical description, phytochemical composition, and medicinal

applications.
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2. PHYTOCHEMISTRY

Fenugreek seeds are a rich source of phytochemicals, with more than 100 compounds identified to date. The major
phytoconstituents include saponins, alkaloids, flavonoids, steroids, and tannins [2]. The key bioactive compounds responsible for its
medicinal properties are:

e Saponins: Diosgenin, yamogenin, and tigogenin exhibit anti-inflammatory and cholesterol-lowering effects [3].

o Alkaloids: Trigonelline has potential antidiabetic properties [4].

¢ Flavonoids: Quercetin and rutin are known for their antioxidant and anti-inflammatory activities [5].

Table 1: Chemical Constituents of Fenugreek

S. No. Chemical Constituents of Fenugreek
Alkaloids Trimethylamine, Neurin, Trigonelline, Choline, Gentianine, Carpaine, Betain
Amino Acids Isoleucine, 4-Hydroxyisoleucine, Histidine, Leucine, Lysine, L-Tryptophan, Arginine
Saponins Graecunins, Fenugrin B, Fenugreekine, Trigofoenosides A—-G
Steroidal Sapinogens Yamogenin, Diosgenin, Smilagenin, Sarsasapogenin, Tigogenin, Neotigogenin
Flavonoids Quercetin, Rutin, Vitexin, Isovitexin
Fibers Gum, Neutral Detergent Fiber
Lipids Triacylglycerols, Diacylglycerols, Monoacylglycerols, Phosphatidylcholine
Other Coumarin, Lipids, Vitamins, Minerals, 28% Mucilage, 22% Proteins, 5% Fixed Oil [2, 6, 7].

3. MEDICINAL APPLICATIONS

3.1. Antidiabetic Effects

Fenugreek seeds have been extensively studied for their hypoglycemic properties. They help reduce blood glucose levels by improving
insulin sensitivity and decreasing insulin resistance [6]. Several clinical trials have demonstrated their efficacy in managing type 2
diabetes [7].

3.2. Hypolipidemic Activity

Fenugreek seeds are effective in lowering cholesterol levels and reducing triglycerides, making them beneficial for individuals with
hyperlipidemia [8].

3.3. Gastrointestinal Health

Fenugreek seeds alleviate digestive issues, including indigestion and gastritis. Their mucilage content soothes the gastrointestinal tract
[91.

3.4. Anti-Inflammatory and Antioxidant Properties

Flavonoids and saponins in fenugreek possess potent anti-inflammatory and antioxidant properties, aiding in the management of
chronic inflammatory conditions [10].

3.5. Galactagogue Effect

Fenugreek is traditionally used to enhance lactation in breastfeeding women due to its galactagogue properties [11].

4. NUTRACEUTICAL PROPERTIES
Fenugreek is beneficial for cleansing the blood and as a diaphoretic helps detoxify the body. It is also known for its lymphatic
cleansing activity and ability to clear congestion in mucus conditions. Fenugreek alleviates respiratory ailments such as bronchitis,

asthma, and sinusitis [12-14].
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Table 2: Nutraceutical Properties of Fenugreek

S. No. | Component Used Beneficial Effects
1 Seeds Hypoglycemic Effect [12].
2 Seeds Hypocholesterolemic Effect [12].
3 Seed, Leaves Antioxidant Properties [13].
4 Seed Lactation Aid [14].
5 Seed Digestive Effects [14].
6 Seeds and Leaves | Wound Healing and Anti-Ulcer Agent [15].
7 Leaves and Seeds | Gastro- and Hepatoprotective Effects [16].

5. SAFETY CONSIDERATIONS
Fenugreek is generally regarded as safe when consumed in moderate amounts as part of the diet or as a dietary supplement. However,
excessive consumption may cause gastrointestinal discomfort and interact with certain medications. Pregnant or nursing individuals

should consult healthcare professionals before use.

6. CONCLUSION

Fenugreek (Trigonella foenum-graecum) is a versatile herb with a profound history of medicinal, nutraceutical, and culinary
applications. Its wide-ranging therapeutic properties stem from its diverse phytochemical composition, including saponins, alkaloids,
flavonoids, steroids, and dietary fibers. These bioactive compounds contribute to its antidiabetic, hypolipidemic, antioxidant, anti-
inflammatory, and galactagogue effects, making fenugreek an invaluable resource in traditional and modern medicine.

In the context of diabetes management, fenugreek has demonstrated efficacy in improving glucose metabolism, enhancing insulin
sensitivity, and reducing hyperglycemia. Its lipid-lowering properties are significant for combating cardiovascular diseases, while its
antioxidant and anti-inflammatory actions are crucial in managing chronic conditions. Furthermore, fenugreek's traditional use as a
galactagogue highlights its potential to support lactating mothers. Beyond medicinal uses, fenugreek also serves as a nutraceutical,
aiding in detoxification, lymphatic health, and respiratory well-being.

Despite its extensive benefits, fenugreek's exact mechanisms of action require further elucidation. While preclinical studies and
clinical trials have provided robust evidence for its efficacy, more comprehensive, large-scale studies are needed to establish
standardized dosages, evaluate long-term safety, and explore its potential in emerging therapeutic areas, such as cancer prevention,
neuroprotection, and weight management.

Fenugreek’s safety profile, affordability, and ease of integration into dietary and therapeutic regimens make it a promising candidate
for widespread use in healthcare. However, individuals should exercise caution regarding potential side effects and drug interactions,
especially during pregnancy or when taking anticoagulants.

In conclusion, fenugreek represents a natural, multi-functional remedy with immense potential for addressing modern health
challenges. With ongoing research and advancements in pharmaceutical formulations, fenugreek is poised to emerge as a cornerstone

in holistic health and integrative medicine.

REFERENCES

1. Sharma RD. Fenugreek (Trigonella foenum-graecum) in human nutrition: A review. Plant Foods Hum Nutr. 1986;36(3):143-
151.

2. Khole S, Chatterjee S. Phytochemical screening and assessment of antibacterial activity of Trigonella foenum-graecum leaves.

Int J Pharm Pharm Sci. 2012;4(3):513-517.

Page 3 of 4



International Journal of Medical, Pharmaceutical and Biological Sciences...October - December 2023

3.

10.

11.

12.

13.

14.

15.

16.

Kumar S, Narwal S, Kumar V, Prakash O. a-glucosidase inhibitors from plants: A natural approach to treat diabetes.
Pharmacogn Rev. 2011;5(9):19-29.

Xue WL, Li XH, Zhang J, Liu YH. Trigonella foenum-graeccum seed extract protects kidney function and morphology in
diabetic rats via its antioxidant activity. Nutr Res. 2011;31(7):555-562.

Auddy B, Ferreira M, Blasina F, Lafon L, Arredondo F, Dajas F. Screening of antioxidant activity of three Indian medicinal
plants, traditionally used for the management of neurodegenerative diseases. J Ethnopharmacol. 2003;84(2-3):131-138.
Kassaian N, Azadbakht L, Forghani B, Amini M. Effect of fenugreek seeds on blood glucose and lipid profiles in type 2
diabetic patients. Int J Vitam Nutr Res. 2017;82(3):201-206.

Neelakantan N, Narayanan M, de Souza RJ, van Dam RM, Kulkarni S. Effect of fenugreek (Trigonella foenum-graccum L.)
intake on glycemia: A meta-analysis of clinical trials. Nutr J. 2014;13(1):7.

EIRokh ES, Yassin NA, El-Shenawy NS, Ibrahim MA. Protective effect of fenugreek (Trigonella foenum-graecum) seeds in
experimental ethanol toxicity in albino rats. Asian Pac J Trop Biomed. 2012;2(3):231-236.

Pandian RS, Anuradha CV, Viswanathan P. Gastroprotective effect of fenugreek seeds (Trigonella foenum-graecum) on
experimental gastric ulcer in rats. J Ethnopharmacol. 2002;81(3):393-397.

Amin A, Alkaabi A. Effect of Trigonella foenum-graccum on blood glucose, serum lipids and serum insulin in type 2 diabetes
mellitus. J Med Food. 2005;8(3):382-387.

Naicker N, Nagiah S, Phulukdaree A, Chuturgoon A. Trigonella foenum-graecum seed extract, 4-hydroxyisoleucine, and
metformin stimulate proximal insulin signaling and increase expression of glycogenic enzymes and GLUT2 in HepG?2 cells.
Metab Syndr Relat Disord. 2016;14:114—120.

Kumar A, Aswal S, Chauhan A, Semwal RB, Kumar A, Semwal DK. Ethnomedicinal investigation of medicinal plants of
Chakrata region (Uttarakhand) used in the traditional medicine for diabetes by Jaunsari tribe. Nat Prod Bioprospect.
2019;9:175-200.

Pradeep SR, Srinivasan K. Amelioration of hyperglycemia and associated metabolic abnormalities by a combination of
fenugreek (Trigonella foenum-graecum) seeds and onion (Allium cepa) in experimental diabetes. J Basic Clin Physiol
Pharmacol. 2017;28:493-505.

Verma N, Usman K, Patel N, Jain A, Dhakre S, Swaroop A, Bagchi M, Kumar P, Preuss HG, Bagchi D. A multicenter clinical
study to determine the efficacy of a novel fenugreek seed (Trigonella foenum-graecum) extract (Fenfuro™) in patients with
type 2 diabetes. Food Nutr Res. 2016;60(32382).

Swafford S, Berens P, Stegelmeier B. Fenugreek galactomannan and its galactoside derivative inhibit growth of cultured
human breast cancer cells. BMC Complement Altern Med. 2003;3(1):1-8.

Anon. Fenugreek: A versatile medicinal herb. Sci Direct. 2013. Available from:

https://www.sciencedirect.com/science/article/pii/S1658077X15301065

Page 4 of 4



