
Dilkash Bano et al / Int. J. Res. Ayurveda Pharm. 7(4), Jul - Aug 2016 

 

84 

 Review Article 
 www.ijrap.net 

 
THE MEDICINAL SIGNIFICANCE OF THE BIOACTIVE COMPOUNDS OF  

TRIGONELLA FOENUM-GRAECUM: A REVIEW 
Dilkash Bano, Heena Tabassum, Asad Ahmad, Abdul Mabood, Iffat Zareen Ahmad * 

Department of Bioengineering, Integral University, Dasauli, Kursi Road, Lucknow, U.P., India 
 

Received on: 03/05/16 Revised on: 10/06/16 Accepted on: 25/06/16 
 
*Corresponding author 
E-mail: iffat@iul.ac.in 
  
DOI: 10.7897/2277-4343.074139 
 
ABSTRACT 
 
Fenugreek (Trigonella foenum-graecum) commonly known as Methi is an annual herb belonging to family Fabaceae. It is cultivated worldwide as a 
semiarid crop, and its seeds are a common ingredient in dishes from the Indian subcontinent. Its seeds are rich sources of protein dietary fiber, B 
vitamins, iron and several other dietary minerals. It has many potential medicinal applications in the health industry. It contains compounds which are 
bioactive such as galactomannan, diosgenin, 4-hydroxyisoleucene, 3-hydroxy-4,5-dimethyl-2(5H) furanone (stolone), etc. Stolone is the flavor 
compound of fenugreek and it is now a day’s commonly used in food industry for various purposes. Its shows antidiabetic, hypoglycemic, antiallergic 
and labor and lactation induction properties. It decreases the cholesterol level reduces the body weight by decreasing plasma triglycerides tri 
glycerides. Fenugreek is known to have hypocholesterolemic, antioxidant potency, digestive stimulant action, and hepatoprotective effect. It is 
anticarcinogenic, antioxidant, antibacterial agent, gastric stimulant, and anti-anorexia agent. Recent research revealed that fenugreek is a valuable 
medicinal plant of multipurpose uses and may be used for preparing various products such as steroidal hormones. This review presents the major 
medicinal and other beneficial uses of fenugreek discovered through last many years of research in animal and human subjects as well as in other 
experimental studies. In this review, we will summarize nutritional, nutraceutical, antioxidant and medicinal properties of fenugreek. 
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INTRODUCTION 
 
Fenugreek is an annual herb which comes under leguminous 
crops and its self pollinating. It is mostly found in India, certain 
regions of Africa, North America & in some parts of Australia. 
Among them, India is the leading producer of fenugreek in the 
world. It is best known for presence of pungent aromatic 
compounds in their seeds that gives color, flavor & aroma to 
food. It is   orally consumed as a leafy vegetable. It has been 
used as a medicinal plant since more than 4000 years in various 
parts of world. Due to this reason, it is regarded as oldest 
medicinal plant in history of mankind. It has wide therapeutic 
applications including carminative, aphrodisiac, lactation 
stimulant in women after child birth in traditional Chinese 
medicines as well as in Indian Ayurvedic medicines. It has many 
effects e.g. anthelmintic, antinociceptive anticancer, 
antibacterial, anti-dicer, gastro and hepatoprotective, 
immunomodulatory, etc. The bioactive compounds of fenugreek 
include polyphenolic compounds, sapogenins, flavonoids, 
alkaloids, steroids and many volatile components anethole & 
stolone.  Fenugreek herb is harvested in central Asia, Europe, 
Northern Africa, Northern America and parts of Australia & 
India having largest producer in the world. The plant is most 
suitable to grow in Canada due to similarity in day length 1. Best 
known for pungent aromatic compounds in the seed that gives 
flavor, color & aroma to foods. This plant is used as supplement 
in maize and wheat flour for bread making in Yemen and Persia, 
it is used as daily meal 2 preparation and as a medicinal plant in 
various parts of the world 3. Its ability to treat wounds and sore 
muscles had made its use wide in science 4. It has antibacterial 
effect 5 and also has anticancer effects 6. It is also used as an 
anthelmintic. It has pain reducing properties. It possesses 
immunodulatory, hypocholestrolaemic properties 7 It has 
hypoglycemic effect. It also has gastro and hepatoprotective 
properties 8. It also possesses antioxidative properties 9,10. It is 

also helpful in diabetes control 11. It is also used in 
cardiovascular health issues12. It is also used in traditional 
Chinese medicine for treating weakness and edema of legs13. It 
contains phytochemicals like steroids, flavonoids and alkaloids 
and they are used as hormonal and therapeutic drugs. 
Trigonelline compound can be used for the manufacture of 
maple syrup and as an artificial flavor for vanilla, rum, and 
butterscotch 14.The unsaponifiable portion of the fenugreek seed 
oil has lactation stimulating capacity 15. Phenolic compounds 
offer greater protection against oxidation as compared to other 
extracts of fenugreek 16.  It affects lipid containing tissues 
selectively. Along with these, it primarily contains protein, 
lipids, fatty acids, steroidal saponins, carbohydrates and other 
compounds (Table 2). The composition of fenugreek seed is 
shown in Figure 2. 
 
Applications of different parts of Fenugreek and its oil  
 
Fenugreek oil  
The oil which is extracted from fenugreek represents 6-8% of 
seed weight and has a bitter taste and fetid order 17. The fatty 
acid composition is given below in Table 2. It is reported that 
unsaponifiable portion of oil has a content of 3.9% and helps in 
lactation in females after child birth. It has a strong scent and 
due to this property, it is used as an insect repellent in clothes 
and grains. It is also used in cosmetics and as well as in 
perfumes 18. 
 
As a forage crop 
Due to the presence of amino acids, proteins and vitamins in 
fenugreek it has found a high forage value hence it is digestible 
in cattle. The seeds have diosgenin, which act as a growth and 
reproduction hormone, they help in growth rate and digestion 
capability in cattles. The incorporation of fenugreek in cattle 
dairy diet resulted in good content of fatty acids in the milk and 
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it has shown an increase in polyunsaturated fatty acids. The 
fenugreek fed cattle had a 4% reduction in blood cholesterol as 
compared to control. Due to this reason, it has shown many 
health benefits in humans also as human used to consume its 
milk on regular basis 19. 
 
As a food stabilizer, adhesive and emulsifying agent 
Only Galactomannan presence in fenugreek seed alone accounts 
for approximately 15-50% dry weight of seed which is a 
standard source of dietary fiber in the plant which help in many 
disease combating symptoms. Dietry fibres in fenugreek seeds 
have potential effects in reduction of cardiovascular diseases 
and also have an effect of anticancer by reducing the effect of 
low density lipoprotein and total cholesterol. It also enhances 
the bread quality of wheat flour when incorporated in it and it is 
practiced in Egypt and also has been reported to increase the 
nutritional quality of bread as well as its organoleptic 
characteristics, a common practice in Egypt. It was reported that 
when it was incorporated in bread it has shown the improvement 
in rheological, nutritional and physiochemical properties of 
bread 20. Galactomannan act as a thickener in certain foods like 
soups and ice-creams 21.  Due to its low cost it may be used to 
stabilize the foods in industries as compared to locust bean gum 
and guar gum which are used as an emulsifiers, thickeners and 
stabilizers. 
 
Physiochemical properties 
Fenugreek leaves supply a huge amount of various minerals and 
vitamins which is especially rich source of choline compound. 
Seeds having aromatic, bitter, carminative, galactogogue and 
antibacterial activity. Fenugreek leaves are one of the most 
ancient medicinal herbs. Research shows that fresh fenugreek 
leaves contain ascorbic acid of 220.97 mg per 100 g of leaves 
and β-carotene 19 mg per 100 g of fenugreek leaves. It 
constitutes 50% unavailable carbohydrates (fiber) making its 
highest among all the natural sources of fiber concentration. The 
insoluble fiber portion consists of 30% and soluble portion 
consists of 20% fraction which is mostly galactomannan.  The 
fresh leaves are used in the vegetables in the diets. These leaves 
provide β-carotene, fiber, calcium and zinc 22.  
 
Bioactive compounds of Fenugreek and their medicinal 
properties 
 
Steroid saponins 
Fenugreek contains steroids, sapogenins & diosgenin being 
major constituents. Sapogenins are glycone portion of plant 
steroid derivative saponins. It has 6-C rings with 2 to 3 side 
chains containing methyl or hydroxyl group. Diosgenin is a 27-
C steroidal compound and used as raw material for making oral 
contractive & sex hormones (Table 3). Fenugreek seeds do not 
contain free sapogenins but they occur as complex glycosides. It 
is a precursor for synthesizing progesterone which was earlier 
used in combined oral contraceptive pills. It has the property to 
reduce the level of serum cholesterol. 
 
Poly Phenol 
Recent reports concluded that fenugreek seeds have five 
different types of flavonoids namely, vitexin, tricin, naringenin, 
quercetin, and tricin -7-O-β-d-glucopyranoside 23. Iso-flavanoid 
phytoalexins are also reported to occur in the fenugreek in the 
form of the pterocarpans, medicarpin and maackiaian 24. A 
current report showed the common phenolic compounds 
extracted from fenugreek to be coumarin, scopoletin, 
chlorogenic, caffeic p-coumaric acids and quercetin 25. Strong 
antioxidant like quercetin has been reported to possess anti-
inflammatory, anti-oxidant, anti-tumor, immunomodulatory, 
anti-ulcer, anti-cancer, antioxidant, anti-diabetic, anti-antigenic, 

anti-inflammatory activities and many other properties including 
the improvement of mental and physical performance 26 ,27 . 
Recently, quercetin has been reported to possess beneficial 
antidiabetic effects under in vitro as well as under in vitro 
conditions 28. The antidiabetic mechanism of quercetin has been 
reported to involve in reduction of intestinal glucose absorption 
at the level of glucose transporters (GLUT), increase insulin 
secretion from pancreatic β-cells blockage of tyrosine kinase 
activity of β-subunit of insulin receptor, inhibit11-β- 
hydroxysteriod dehydrogenate type 1 enzyme, increase 
glucokinase activity, prevention degeneration of β-cells, 
increase glucosidase inhibition, reduction in insulin resistance, 
and enhancement in adiponectin expression 29. Recent studies 
indicate that quercetin effectively ameriolates postprandial 
hyperglycemia in STZ-induced diabetic rats and these reflection 
were mediated through α-glucosidase inhibition. Further, it has 
also been reported to improving its hyperglycemia, 
hypertriglyceridemia, and antioxidant value of STZ induced 
diabetic rats 30. 
 
Alkaloids 
In fenugreek seeds trigonelline is a methyl betaine derivative of 
necotinic acid is the major alkaloid. It has mild effective 
(hypoglycemic & antipellagra) and beneficial in treating 
diabetes and central nervous system disease. It also shows 
antibacterial, antiviral & memory improving activities. 
 
Volatile compounds  
Anethol which is found in anise, camphor& fennel also occurs in 
fenugreek and produce lecorece – like aroma. Other compounds 
in this category include carbonyles and sesquiterpene. Stolone – 
furanone is the principle volatile compound in fenugreek. All 
these components together impart burnt sugar; curry or maple 
syrup flavor. Fenugreek showed antimicrobial properties against 
bacteria, yeast & fungi 31. 
 
Galactomannan 
Galactomannan is the major polysaccharide found in fenugreek. 
It is a compound of cell wall & it is also found in concentrated 
form around the seed coat. It has many health benefits mainly in 
the reduction of plasma glucose level and has an anti-diabetic 
effect 32. 
 
4-Hydroxyisoleucine 
4-Hydroxyisoleucine is the most commonly found free amino 
acids in fenugreek seeds. It occurs in two isomeric forms. The 
major isomer has a (2S, 3R, 4S) configuration which gives 90% 
of it in the seeds. While the minor isomer has a [2R, 3R, 4S] 
configuration it possess both hypoglycemic & insulin tropic 
properties in vitro or in vivo. Due to this reason it has become a 
potential candidate as an anti-diabetic agent 33. 
 
Nutraceutical properties and utilization in various food 
products 
Fenugreek seeds are the most important and useful part of 
fenugreek plant. Seeds look like golden-yellow in colour, small 
in size, hard and have four different faced stone like structure 
(Figure 1). By the process of roasting raw fenugreek seeds have 
maple flavour and bitter taste and showed reducing bitterness 
and flavor can be enhanced. Fenugreek seeds are also important 
components of many Indian cuisines and used as a condiment 
and spice. Fenugreek seeds are seen in various forms like 
gummy, fibrous, and sticky in nature. Biologically, fenugreek 
seeds are endospermic in nature. Anti-nutritional component 
like saponins and alkaloids are present in fenugreek. Defatted 
fenugreek seeds are not bitter in taste but can be easily 
consumed by those who have problems to consume fenugreek 
without removing fat, especially by patients.  
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Fenugreek has a beneficial effect on refining the blood and as a 
diaphoretic it is able to pass on a sweat and to help detoxify the 
body. Lymphatic cleansing activity is present in fenugreek 
though its vital role is to irrigate the cells with nutrients and to 
remove toxic wastes, dead cells and trapped proteins from the 
body. Fenugreek maintains mucus conditions of the body, 
specially the lungs, by helping to relief congestion. It also acts 
as a throat cleanser and mucus solvent that also eases the urge to 
cough. Drinking water in which seeds of fenugreek have 
absorbed helps in softening and dissolving, accumulating and 
hardening the masses of cellular debris. Fenugreek has been 
used to relieve colds, bronchial complaints, influenza, asthma, 
catarrh, constipation, sinusitis, pleurisy, pneumonia, sore throat, 
laryngitis, hay fever tuberculosis and emphysema (Table 4). 
 
Medicinal properties 
In many experiments and trials including human and animals 
like mice, rat, dog it was reported that fenugreek seed lowers 

fasting serum glucose (Table 4). The experiment showed that a 
small randomized controlled of fenugreek seeds effect in 
hypoglycemic regulation or control 34. The study suggested that 
the fenugreek doesn’t offer many differences in glucose level of 
people with fenugreek rich diet and people with exercise on 
daily basis. It was shown that fenugreek and exercise both are 
equally effective in reducing the blood serum glucose level and 
it may be an effective strategy to control type 2 diabetes. In a 
study it was found that the fenugreek treated patients showed a 
significant improvement and glucose tolerance test scores and 
serum-clearance rates of glucose. Hypolipidemic effects of 
fenugreek seed showed lower serum triglycerides, total 
cholesterol and low-density lipoprotein cholesterol which may 
be due to sapogenins, which increase biliary cholesterol 
excretion and lower serum cholesterol levels (Table 5). 
 

 
Table 1: Classification of Fenugreek 

 
Domain Eukarya 
Kingdom Plantae 
Division Magnoliophyta 

Class Magnoliopsida 
Order Fabales(orLeguminales) 
Family Fabaceae 

Sub-family Trifoliae 
Genus Trigonella 

Sub-genus Foenumgraecum 
Species Trigonella foenum-graecum 

 
Table 2: Chemical constituents of Fenugreek 

 
Classes of chemical 

constituents 
Chemical constituents References 

Proteins Globulin, Albumin and Lecithin 35,36 
Lipids Fatty Acids Linoleic Acid, A-Linolenic, Oleic, Stearic Acids, Palmitic and. Sterols: B-Sitosterol 

Campesterol, Triunsaturated ,Cycloartenol. And Diunsaturated Triacyl Glycerides. 
37 

Carbohydrates Mucilage Or Gum:galactomannan 38 
Saponins Graecunins, Fenugrin B, Fenugreekine, Trigofoenosides A-G. 39 

Steroidal Saponins Diosgenin, Yamogenin, Gitogenin, Tigogenin, Neogitogenin, Neogitogenin, Smilagenin, 
Sarsasapogenin, Neogitogenin, Yuccagenin. 

40 

Flavonoids Apigenin, Luteolin, Vitexin, Isovitexin, Quercetin, Kaempferol-Dirhamnoside, Kaempferol 
Rhamnoside. Orientin, Biochanin A, Formononetin, Irilone, Tricine, Daidzein, Calycosin. 

41 

Alkaloids Trigonelline (Yields Nicotinic Acid with Roasting), Gentianine, Carpaine, Choline 42 
Fibers Gum, Neutral Detergent Fiber Lipids Triacylglycerols, Diacylglycerols, 

Monoacylglycerols, Phosphatidylcholine Phosphatidylethanolamine, Phosphatidylinositol, 
Free Fatty Acids 

43 

Amino Acids Isoleucine, 4-Hydroxyisoleucine, Histidine, Leucine, Lysine, L-Tryptophan, Arginine 44 
 

Table 3: Chemical constituents of Fenugreek and their pharmacological effects 
 

Compound Chemical structure Effects and mechanism of action 
Diosgenin 

 

Used for the treatment of diabetes 
Hypercholestrolemia 
It suppressed nf-kappa b activation and 
antiapoptotic gene products and induce apoptosis 
in cancer cells45. 
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Galactomannan 

 

The potential to modifying glycemic and 
lipidemic status as well as body weight in rats. A 
It is also inhibiting the pro-inflammatory 
cytokines 46. 
It is suggested to be acting by extrapancreatic 
pathway rather than insulin stimulating effects 

4-hydroxyisoleucine 

 

It is a natural nonproteinogenic amino acid 
possessing insulinotropic biological activity 47. 
It allows the evasion of undesirable side-effects, 
such as hypoglycemia, in the therapy of type ii 
diabetes. 

Trigonelline  

 

It showed that the onset of action and maximum 
decrease in serum glucose were similar in 
glyburide, glibenclamide and trigonelline 
treatment in diabetic animals48. 
It has been found to have a function as a hormone 
that controls plant cell cycle 49. 
It control the down regulation of two small stress 
proteins, heat shock protein (hsp27) and αB-
crystallin. 
By interacting with key residues (his6, tyr10, 
his13 and his14) of β-amyloid (involved in its 
aggregation 

Flavonoids 

 

The aglycones are transfered to the human body 
through the membranes of the intestinal 
epithelium, which covers more than 90% of the 
intestinal surface 50 2-less than 1% of the 
consumed flavonoids enter the blood 51 

When portal vein transports these substances to 
the liver, then they are methylated and sulfated 
with appropriate transferases 52 

 
Table 4: Nutraceutical effects of Fenugreek 

 
Nutraceutical properties Description 

Lactation Aid It has been found to stimulate sweat production as it contains hormone precursor to increase milk 
formation. 
It can increase a nursing mother’s milk supply within 24–72 h after first taking the herb 

Immunological Activity It stimulates immune system. 
Hypoglycemic Effect Hypoglycemic effect may be mediated through stimulating insulin synthesis and/or secretion from the 

beta pancreatic cells. The hypoglycemic effect of fenugreek has been especially reported in humans 
and animals with type 1 and type 2 diabetes mellitus. 
Management of newly diagnosed Type 2 diabetes. 

Hypocholesterolemic Effect It reduces the cholesterolemia, body weight 
Antioxidant Activity Free radical scavenging activity 

It can be used in the treatment of patients with calcic urolithiasis. 
Anticancer Effect Anti-breast cancer effect. 

Inhibited 7, 12-dimethyl benz (a)anthracite-induced mammary hyperplasia and ability to induce death 
of cell, despite simultaneous upregulation of growth stimulatory pathways in normal cells. 
It was seen that diosgenin could modulate the stat 3 signaling pathway in hepatocellular carcinoma by 
suppressing the activation of c-src, jak1 and jak2. 

Antibacterial And Antifungal 
Effect 

Having potential to develop better and novel antifungal drug. 
It can be used in the treatment of patients with calcic urolithiasis 

Gastroprotective Effect Lowering mucosal injury having antiulcer potential. 
Anti-Inflammatory And 

Antipyretic Effect 
Tfg and ss also significantly reduced hyperthermia induced by brewer’s yeast. 
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Table 5: Mechanism of hypolipidemic effects 
 

Hypolipidemic effects Mechanisms of lowering blood glucose 
1 It stimulates the tyrosine phosphorylation of the insulin receptor and enhances glucose uptake into cells. 
2 It has been shown to stop the intestinal disaccharidases in rodents, as well as normalize the deranged levels of 

Pyruvate Kinase and phosphoenol pyruvate carboxykinase enzymes 
3 4HIL compound stimulate glucose-induced insulin release in human and rat pancreatic islet cells. 
4 Stimulating glucose-dependent insulin in human’s secretion from pancreatic beta cells as well as by inhibiting 

the activities of alpha amylase and sucrase, two intestinal enzymes involved in carbohydrate metabolism. 
5 Decline in somatostatin and high plasma glucagon levels. 
6 It is reported in the previous literature it reduces blood glucose level when supplemented to diabetic rats. 
7 A study on intestinal and renal disaccharidases activity in STZ-induced diabetic rats proved the beneficial 

effects of fenugreek seed mucilage by enhancing the reduction in maltase activity during diabetes. 
8 Neuroprotective, antimigraine, sedative, memory-improving, antibacterial, antiviral and anti-tumor activities 

and it has been shown to reduce diabetic auditory neuropathy and platelet aggregation. It effects β cell 
regeneration, insulin secretion, activities of enzymes related to glucose metabolism, reactive oxygen species, 
axonal extension and neuron excitability 

 

 
 

 
 

Figure 1: Leaves and seeds of Fenugreek plant 
 

 
 

Figure 2: Composition of Fenugreek seed in percentile 
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Figure 3: Pharmacological activities of Fenugreek seed and their mechanisms 
Fenugreek plant has different medicinal effects which are mediated by different metabolic pathways of the human body. 

 
DISCUSSION 
 
Being annual herb plant it can be grown in any part of the world 
as it requires moderate day length for its cultivation. It can be 
used as a therapeutic drug for curing many types of diseases as 
well as its extracted compounds can be used individually in drug 
designing and discovery. Polyphenolic compounds have 
antioxidative properties as compared to other extracts. 
Fenugreek contains 4-hydroxy isoleucine amino acid in free 
form that has antidiabetic as well as insulinotropic effects. It has 
various health benefits which can be enhanced by isolating each 
and every compound and can be used as a potential candidate 
for many types of diseases. The consumption of Fenugreek has 
proved safe and secure for humans and may be simply 
implemented for health benefit as a dietary component, through 
its rich full fiber packaged and other bioactive components. 
Fenugreek seeds not only reduce the low density cholesterol and 
triacylglycerol but also reduce blood sugar level because of its 
useful phytochemicals. The various scientific researchers 
showed that fenugreek which is well known for its 
hypoglycemic, immunodulatory, inflammatory, antioxidative, 
nutraceutical effects and induction of labor and lactation during 
child birth may be a great promising medicinal herbaceous 
plant. Future research on this plant could lead to the 
development of drugs which could find potential applications in 
medicine and pharmaceutical industries due to herbal nature and 
lower side effects. 
 

REFERENCES 
  
1. Acharya SN, Basu SK, Thomas JE. Medicinal properties of 

fenugreek (Trigonella foenum-graecum L.): a review of the 
evidence based information. Adv Med Plant Res 2007; 81-
122. 

2. Al-Habori M, Raman A. 10 Pharmacological properties. 
Fenugreek: the genus Trigonella. In G. Petropoulos (ed.) 
2002; 162-182. 

3. Petropoulos G.A. Fenugreek - The genus Trigonella, Taylor 
and Francis, London and New York 2002; 1-255. 

4. Tiran D. The use of fenugreek for breast feeding women 
Complement The Nurs Midwifery 2003; 9:155-156. 

5. Thomas JE, Basu SK, Acharya SN. Identification of 
Trigonella accessions which lack antimicrobial activity and 
are suitable for forage development. Can J Plant Sci 2006; 
86:727-32. 

6. Shishodia S, Aggarwal BB. Diosgenin inhibits 
osteoclastogenesis, invasion, and proliferation through the 
downregulation of Akt, IκB kinase activation and NF-κB-
regulated gene expression. Oncogene 2006; 25:1463-1473. 

7. Bin-Hafeez B, Haque R, Parvez S, Pandey S, and Sayeed I, 
Raisuddin S. Immunomodulatory effects of fenugreek 
(Trigonella foenum graecum L.) extract in mice. Int J 
Immunopharmacol 2003; 3:257-65. 

8. Pandian RS, Anuradha CV, Viswanathan P. 
Gastroprotective effect of fenugreek seeds (Trigonella 



Dilkash Bano et al / Int. J. Res. Ayurveda Pharm. 7(4), Jul - Aug 2016 

 

90 

foenum graecum) on experimental gastric ulcer in rats. J 
Ethnopharmacol 2002; 81:393-397. 

9. Anuradha CV, Ravikumar P. Restoration on tissue 
antioxidants by fenugreek seeds (Trigonella foenum 
graecum) in alloxan-diabetic rats. Indian J Physiol 
Pharmacol 2001; 45:408-420. 

10. Choudhary D, Chandra D, Choudhary S, Kale RK. 
Modulation of glyoxalase, glutathione S-transferase and 
antioxidant enzymes in the liver, spleen and erythrocytes of 
mice by dietary administration of fenugreek seeds. Food 
Chem. Toxicol  2001; 39:989-97. 

11. Puri D, Prabhu KM, Murthy PS. Mechanism of action of a 
hypoglycemic principle isolated from fenugreek seeds. 
Indian J. Physiol. Pharmacol 2002; 46:457-62. 

12. Hannan JM, Rokeya B, Faruque O, Nahar N, Mosihuzzaman 
M, Khan AA, Ali L. Effect of soluble dietary fibre fraction 
of Trigonella foenum graecum on glycemic, insulinemic, 
lipidemic and platelet aggregation status of Type 2 diabetic 
model rats. J Ethnopharmacol 2003; 88:73-7. 

13. Basch E, Ulbricht C, Kuo G, Szapary P, Smith M. 
Therapeutic applications of fenugreek. Altern Med Rev 
2003; 8:20-27. 

14. Slinkard AE, McVicar R, Brenzil C, Pearse P, Panchuk K, 
Hartley S. Fenugreek in Saskatchewan. SAF  2006. 

15. Srinivasan K. Fenugreek (Trigonella foenum-graecum): A 
review of health beneficial physiological effects. Food Rev 
Int 2006; 22:203-24. 

16. Dixit P, Ghaskadbi S, Mohan H, Devasagayam T. 
Antioxidant properties of germinated fenugreek seeds. 
Phytother Res 2005; 19:977-83. 

17. Sulieman AME, Ali AO, Hemavathy J. Lipid content and 
fatty acid composition of fenugreek (Trigonella foenum-
graecum L.) seeds grown in Sudan. Int j food Sci tech 2008; 
43:380-382. 

18. Fazli FRY, Hardman R. Isolation and characterization of 
steroids and other constituents from Trigonella foenum. 
graecum L. Phytochemistry 1971; 10:2497-2503. 

19. Shah MA, Mir PS. Effect of dietary fenugreek seed on dairy 
cow performance and milk characteristics. Canadian J 
Animal Sci 2004; 84:725-729. 

20. Sharma HR, Chauhan GS. Physico-chemical and rheological 
quality characteristics of fenugreek (Trigonella foenum 
graecum L.) supplemented wheat flour. Int j food Sci tech 
(Mysore) 2000; 37:87-90. 

21. Sehgal G, Chauhan GS, Kumbhar BK. Physical and 
functional properties of mucilages from yellow mustard 
(Sinapis alba L.) and different varieties of fenugreek 
(Trigonella foenum-graecum L.) seeds. Int j food Sci tech 
2002; 39:367-70. 

22. Jani R, Udipi SA, Ghugre PS. Mineral content of 
complementary foods. Indian J Pediatr 2009; 76:37-44. 

23. Nanjundan PK, Arunachalam A, Thakur RS. 
Antinociceptive property of Trigonella foenum graecum 
(Fenugreek seeds) in high fat diet-fed/low dose 
streptozotocin-induced diabetic neuropathy in rats. 
Pharmacologyonline 2009; 2:24-36. 

24. Quintans-Junior LJ, de Brito RG, de Souza J, Quintans S, 
Nunes XP, de Lima JT, et al.Physiological and medical 
effects of plant flavonoid quercetin. J Microbiol Biotechnol 
Food Sci 2013; 2:1915-1926. 

25. Patil S, Jain G. Holistic approach of Trigonella foenum-
graecum in phytochemistry and pharmacology-A 
review.Curr Trends Technol Sci 2014; 3:34-48. 

26. Mahmoud MF, Hassan NA, El-Bassossy HM, Fahmy A. 
Quercetin protects against diabetes-induced exaggerated 
vasoconstriction in rats: Effect on low grade inflammation 
PLOS ONE 2013; 8: e63784 

27. Phani Ch RS, Vinaykumar Ch, Umamaheswara-Rao KU, 
Sindhuja G. Quantitative analysis of quercetin in natural 
sources by RP-HPLC.Int J Res Pharm Biomed Sci 2010; 
1:19-22. 

28. Abdelmoaty MA, Ibrahim MA, Ahmed NS, Abdelaziz MA. 
Confirmatory studies on the antioxidant and antidiabetic 
effect of quercetin in rats. Indian J Clin Biochem 2010; 5: 
188-192. 

29. Aguirre L, Arias N, Macarulla MT, Gracia A, Portillo MP. 
Beneficial effects of quercetin on obesity and diabetes. The 
Open Nutra J 2011; 4:189-198. 

30. Jeong S-M, Kang M-J, Choi H-N, Kim J-H, Kim JI. 
Quercetin ameliorates hyperglycemia an dyslipidemia and 
improves antioxidant status in type 2 diabetic db/db mice. 
Nutr Res Pract 2012; 6:201-207. 

31. ElNour ME, Ali AM, Saeed BE. Antimicrobial Activities 
and Phytochemical Screening of Callus and Seeds Extracts 
of Fenugreek (Trigonella foenum-graecum). Int. J. Curr. 
Microbiol. App. Sci 2015; 4:147-157. 

32. Petit PR, Sauvaire YD, Hillaire-Buys DM, Leconte OM, 
Baissac YG, et al. Steroid saponins from fenugreek seeds: 
extraction, purification, and pharmacological investigation 
on feeding behavior and plasma cholesterol. Steroids 1995; 
60:674-680. 

33. Sauvaire Y, Petit P, Broca C, Manteghetti M, Baissac Y. 
Fernandez-Alvarez J, et al. 4-hydroxyisoleucine – A novel 
amino acid potentiator of insulin secretion. Diabetes 1998; 
47:206-210. 

34. Gupta SK, Kalaiselvan V, Srivastava S, Saxena R, Agrawal 
SS. Trigonella foenum-graecum (Fenugreek) protects 
against selenite-induced oxidative stress in experimental 
cataractogenesis. Biol Trace Elem Res 2010; 136:258-268. 

35. Youssef MK, Wang Q, Cui SW, Barbut, S. Purification and 
partial physicochemical characteristics of protein free 
fenugreek gums. Food. Hydrocol 2009; 23:2049-2053. 

36. Naidu M, Shyamala BN, Pura Naik J, Sulochanamma G, 
Srinivas P.  Chemical composition and antioxidant activity 
of the husk and endosperm of fenugreek seeds Food. Sci. 
Technol 2011; 44:451-456. 

37. Ciftci ON, Przybylski R, Rudzinska M, Acharya S. 
Characterization of Fenugreek (Trigonella foenum-graecum) 
Seed Lipids. J. Am. Oil. Chem. Soc 2011; 88:1603-1610. 

38. Kamble H, Kandhare AD, Bodhankar S, Mohan V, 
Thakurdesai P. Effect of low molecular weight 
galactomannans from fenugreek seeds on animal models of 
diabetes mellitus. Biomedicine & Aging Pathology 2013; 
3:145-151 

39. Kang L, Zha Y, Pang X, He-shui Y, Yue G, Kate Y. 
Characterization and identification of steroidal saponins 
from the seeds of Trigonella foenum-graecum by ultra high-
performance liquid chromatography. J. Pharmac. Biomed. 
Anal 2013; 74:257-267. 

40. Patil S, Jain G. Holistic approach of Trigonella foenum-
graecum in Phytochemistry and Pharmacology- A Review. 
Curr Trends Tech Sci 2014; 3: 2279-0535. 

41. Swati K, Suchandra Chatterjeeb S, Variyarb P, Sharmab A, 
Devasagayamc T, Ghaskadbia S. Bioactive constituents of 
germinated fenugreek seeds with strong antioxidant 
potential. J. Func. Food 2014; 6:270-279. 

42. Yoshinari O, Igarashi K. Anti-diabetic effect of trigonelline 
and nicotinic acid, on KK-A(y) mice. Curr. Med.Chem 
2010; 17:2196-8. 

43. Chatterjee S, Variyar SP, Sharma A. Bioactive lipid 
constituents of fenugreek. Food Chem 2010; 119:349–353. 

44. Yadav R, Kaushik R, Gupta D. The health benefits 
of Trigonella foenum-graecum: a review Int. J. Eng. Res. 
Appl 2011; 1:32–35. 



Dilkash Bano et al / Int. J. Res. Ayurveda Pharm. 7(4), Jul - Aug 2016 

 

91 

45. Aggarwal BB, Shishodia S. Molecular targets of dietary 
agents for prevention and therapy of cancer. Biochem 
Pharmacol 2006; 71:1397-1421. 

46. Badia R, Brufau MT, Guerrero-Zamora AM, Lizardo R, 
Dobrescu I, Martin-Venegas R, et al. β-Galactomannan and 
Saccharomyces cerevisiae var. boulardii modulate the 
immune response against Salmonella enterica serovar 
Typhimurium in porcine intestinal epithelial and dendritic 
cells. Clin Vaccine Immuno 2012; 19:368-376. 

47. Broca C, Manteghetti M, Gross R, Baissac Y, Jacob M, Petit 
P, et al. 4-Hydroxyisoleucine: effects of synthetic and 
natural analogues on insulin secretion. Eur. J. Pharmacol 
2000; 390:339-345. 

48. Shah SN, Bodhankar SL, Badole SL, Kamble HV, Mohan 
V. Effect of trigonelline: an active compound from 
Trigonella foenumgraecum Linn. in alloxan induced 
diabetes in mice. Cell Tissue Res 2006; 6:585-590. 

49. Mehrafarin A, Qaderi A, Rezazadeh SH, Naghdi Badi H, 
Noormohammadi GH, Zand ES. Bioengineering of 
important secondary metabolites and metabolic pathways in 
fenugreek (Trigonella foenum-graecum L). J of Med. Plants 
Res 2010; 3:1-8. 

50. Day AJ, Cañada FJ, Dı́az JC, Kroon PA, Mclauchlan R, 
Faulds CB, et al. Dietary flavonoid and isoflavone 
glycosides are hydrolysed by the lactase site of lactase 
phlorizin hydrolase. FEBS letters 2000; 468:166-170. 

51. Manach C, Williamson G, Morand C, Scalbert A, Rémésy 
C. Bioavailability and bioefficacy of polyphenols in 
humans. I. Review of 97 bioavailability studies. The Am J 
Clin Nutr 2005; 81:230-242. 

52. Alvarez AI, Real R, Pérez M, Mendoza G, Prieto JG, 
Merino G. Modulation of the activity of ABC transporters 
(P‐glycoprotein, MRP2, BCRP) by flavonoids and drug 
response. J. Pharm. Sci 2010; 99:598-617. 

 
Cite this article as: 
 
Dilkash Bano, Heena Tabassum, Asad Ahmad, Abdul Mabood, 
Iffat Zareen Ahmad The medicinal significance of the bioactive 
compounds of Trigonella foenum-graecum: A review. Int. J. 
Res. Ayurveda Pharm. Jul - Aug 2016;7(4):84-91 
http://dx.doi.org/10.7897/2277-4343.074139     

  
 

Source of support: Nil, Conflict of interest: None Declared 
 

Disclaimer: IJRAP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while 
every effort has been taken to verify the accuracy of the content published in our Journal. IJRAP cannot accept any responsibility or liability 
for the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IJRAP 
editor or editorial board members. 

 


