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Abstract 

Soluble, Insoluble and total dietary fiber content along with diosgenin (steroidal sapogenin) content of 25 

fenugreek (Trigonella foenum graecum. L) genotypes from north India were evaluated, together with 

crude fiber and saponin content. The total dietary fiber content varied from 39.487±0.547 in UM-274 to 

50.015±0.667 % in IC-143850. The genotype IC-143850 also showed, highest soluble dietary fiber 

content (i.e., 33.158±0.573 %), respectively. The diosgenin content within fenugreek genotypes varied 

from 7.153±0.388 in UM-265 to 17.822±0.602 mg g-1 dry wt. in RMt-303. The genotypes under 

investigation showed significant difference (p ≤ 0.05) with respect to dietary fiber and diosgenin content. 

There was a significant (p ≤ 0.01) positive correlation (0.960) between total dietary fiber and soluble 

dietary fiber, similarly a significant positive correlation (0.891) was observed between total and insoluble 

dietary fiber within the genotypes. There was also a significant positive correlation between diosgenin 

and different dietary fiber constituents i.e., soluble, insoluble and total viz., (0.298, 0.444 and 0.375, 

respectively). Saponin and diosgenin content among the genotypes under investigation were also 

positively correlated (0.646). The findings of the present investigation clearly show variation in dietary 

fiber and diosgenin content and significant among fenugreek genotypes. These variations within the 

genotypes may be attributed to the genetic differences among the fenugreek genotypes. 

 

Keywords: Pullulanase, galactomannans, diosgenin, dietary fibers 

 

Introduction 

Fenugreek (Trigonella foenum-graecum L.) also known as ‘methi’ is among the oldest 

medicinal herbs used by human beings. It is extensively grown in winter season throughout 

tropical and subtropical regions of India during for its seeds, tender shoots and fresh leaves. 

The seeds are rich source of alkaloids proteins, free unnatural amino acids (4-

hydroxyisoleucine), dietary fiber, steroidal saponins and individual spirostanols and 

furastanols like diosgenin, gitogenin, yamogenin etc. These components have been identified 

as the main phytochemicals responsible for varying biological effects shown by fenugreek 

seeds. Fenugreek soluble fibers are an indispensable component due to their potential 

applications in functional foods and nutraceuticals. The soluble fiber from fenugreek seeds has 

been identified chemically as galactomanns. These are the biopolymers having β-D-mannan 

backbone to which varying degrees of D-galactosyl substituents are attached via 1, 6-

glycosidic linkages. Adequate intake of dietary fiber is associated with significant lower 

prevalence of coroner heart disease, stroke, and peripheral vascular disease (Merchant et al. 

2003); [17] other risk factors i.e., obesity, hypertension and diabetes etc., are also less prevelant 

in individuals with the adequate intake of dietary fiber (Lairon et al. 2005) [14]. Fibers 

particularly soluble fibers usually delay gastric emptying due to slow transit of food materials 

through the small intestine, whereas insoluble fibers has inverse effect. In the small intestine, 

dietary fibers have profound effect on a wide variety of gastrointestinal hormones that serve as 

a stimulus effecting release of insulin (Anderson et al., 2009) [4]. Dietary fibers are also known 

to bind bile acids and significantly increase excretion of bile acids and cholesterol from the 

body (Kirby et al. 1981) [12]. Fermentable fibers in the colon increase bacterial load thereby 

acting as prebiotics increasing growth health-promoting bacteria. The physiological effects of 

total dietary fiber i.e., soluble and insoluble derived from food have a significant effect on 

human.  
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Plant based foods are the only known sources of dietary fibers 

health and nutrition (Schweitzer & Edwards, 1992) [24] in 

human diet and they play a significant role in maintaining 

health and nutrition of different population groups. 

Fenugreek seeds are also a rich source of diosgenin, a 

steroidal sapogenin belonging to triterpene group. It has great 

significance for pharmaceutical industry due to its oestrogenic 

effect on the mammary gland. Diosgenin is generally used as 

starting material for partial synthesis of oral contraceptives, 

sex hormones and other steroids. It also plays an important 

role in the control of cholesterol metabolism, variation in the 

lipoxygenase activity of human ethyroleukemia cells. 

Diosgenin is known to ameliorated diabetes by promoting 

adipocyte differentiation and inhibiting inflammation in 

adipose tissues (Uemura et al., 2010). Fenugreek containing 

diosgenin may be useful for ameliorating the glucose 

metabolic disorder associated with obesity. Administration of 

diosgenin to HFD-STZ diabetic rats caused a decrease in 

body weight gain, blood glucose, insulin, insulin resistance 

and also it modulated lipid profile in plasma and tissues 

(Naidu et al., 2015). [18] Diosgenin is known to improve 

insulin resistance through an estrogen receptor-mediated 

activation pathway and may serve as a new strategy for type 2 

diabetes mellitus, especially for women in an estrogen-

deficient condition (Fang et al., 2016) [8]. Diosgenin has 

potential effects on cardiovascular risk, insulin secretion and 

beta cell regeneration in STZ induced diabetic rats 

(Kalailingam et al., 2014) [14]. Fenugreek is an important 

source of both Soluble fiber (galactomannan) and diosgenin 

There are various studies on presence of diosgenin and dietary 

fibers in fenugreek seeds, leaves and other plant parts but few 

studies have been made on genotypic difference among the 

genotypes w.r.t dietary fiber and diosgenin content within 

fenugreek genotypes. So the present investigation was 

undertaken to investigate different fenugreek genotypes w.r.t 

dietary fiber and diosgenin content, so that they may be 

commercialized as potential functional food providing desired 

health benefits. 

 

Materials & Methods 

The present study was undertaken to investigate fenugreek 

genotypes w.r.t dietary fibers and diosgenin content in seeds 

of different genotypes. The seeds of the 25 fenugreek 

genotypes viz., AM-316, UM-271, UM-222, UM-258, UM-

265, UM-273, UM-274, UM-279, UM-325, IC-143843, IC-

143850, IC-143816, IC-066843, UM-126, RMt-303, RMt-

305, Pusa early bunching, RMt-1, GM-2, RMt-2, RMt-361, 

RMt-143, Pant ragini, HM-355 and UM-366 (under varietal 

trials of All India Coordinated Research Project (AICRP) on 

Spices) were collected from Vegetable Research Centre 

(VRC), GBPUA&T, Pantnagar, district Udham Singh Nagar 

(Uttarakhand, India). 

 

Total dietary fiber determination 

Total dietary fiber as total non-starch polysaccharides (NSP) 

was determined using method of Englyst and Hudson, 1987. 

100 mg powder seed samples were mixed with 40 ml of 

acetone for 30 min. The contents were centrifuged at 5000 

rpm and the supernatant was removed by aspiration without 

disturbing the residue. 2 ml of DMSO was added to the 

samples and mixed for about 2 min at room temperature. 

Samples were placed in boiling water bath for 1 h. Sample 

were removed and 8 ml of 0.1 M sodium acetate buffer (pH 

5.2) pre-equilibrated at 500 C was added immediately and 

again placed in a water bath at 40° C. The reaction mixtures 

were removed after 3 min and 0.5 ml of α-amylase solution 

(approx 18,000 units), followed by 0.1 ml of pullulanase 

solution (1:100) was added and incubated at 42° C mixed and 

kept for about 16 h at 420 C. 40 ml of ethanol was added, 

mixed well by inversion and left for 1 h at room temperature 

and centrifuged at 1500 g for 10 min. The residue was washed 

twice using 50 ml of 85 % ethanol. Acetone (40 ml) was 

added to the washed residue and centrifuged at 1500 g for 10 

min. Supernatant was removed by aspiration and dried at 650 

C on a hot plate. 2ml 12 M sulphuric acid was added to the 

dried residue and the reaction mixture was left at 350 C for 1 

h. 22 ml of distilled water was added and the reaction mixture 

was placed in boiling water bath for 2 h.  

1 ml of the hydrolysates was used for further analysis by DNS 

method. Absorbance was measured at 530 nm and calculated 

the concentration of total dietary fiber by reference to the 

standards. A mixture of arabinose/xylose/glucose in the 

proportions 3:4:3 (by weight) was used for standard curve. 

 

Estimation of soluble and insoluble NSP 

The procedure for the measurement of insoluble NSP was 

identical with that described above, for total NSP omitting the 

precipitation with ethanol, 40 ml of 0.2M phosphate buffer 

(pH 7) was added and the tubes placed in a boiling water bath 

for 1 h. The reaction mixture was cooled and centrifuged at 

1500 g,, the supernatant was remove and discarded. The 

residue washed once with 50 ml of the phosphate buffer, and 

once with 85 % (v/v) ethanol. The residue was dried and 

treated as described for total NSP. 

Soluble NSP = Total NSP - Insoluble NSP. 

 

Crude fibre determination  

The crude fibre content (%) in fenugreek seeds was estimated 

using modified AOAC method (Ahuja and Bajaj, 1999). 100 

g powdered seeds from different genotypes was mixed with 

25 ml petroleum ether, and kept overnight. The petroleum 

ether was decanted and the powdered material was dried. The 

powder was treated with 5 ml of 1.25 % H2SO4 and kept in 

boiling water bath for half an hour, and the remaining 

material was washed thrice with distilled water. The residue 

left was treated with 5 ml of 1.25 % NaOH and again kept for 

30 min. in boiling water bath and the remaining material was 

again washed twice with distiller water. Finally the remaining 

residue was oven dried. The residue was oxidized with 5 ml 

of 0.06 M potassium dichromate reagent and kept in boiling 

water bath for 30 min and cooled to room temperature. The 

volume was made 50 ml with distilled water, and the 

absorbance measured at 590 nm. The crude fibre content 

(mg/100 g) of the seed samples was expressed as percent. 

Pure cellulose (5-25 mg) was used as a standard. 

 

Extraction & Estimation of Diosgenin 

Extraction 

500 mg dried seed powder from different fenugreek 

genotypes was used for the extraction of diosgenin. The seed 

powder was hydrolyzed with 30 ml of 1 M H2SO4 (prepared 

in ethanol) for 30 minutes at 1000C the solution was further 

diluted with distilled water (20 ml). Diosgenin was extracted 

(thrice) from the hydrolysate using 20 ml hexane as solvent. 

The pooled hexane extract (60 ml) was washed with 20 ml of 

0.1 M NaOH to remove free fatty acids. Hydrophilic 

contaminants were removed by washing the extract with 10 

ml of distilled water the resulting hexane extract was used for 

the determination of diosgenin. The estimation was performed 

employing the method of Rishi et al., 1976. To 1 ml of the 
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hexane extract was taken in a test tube and kept in a water 

bath at 750C. 5 ml of concentrated HClO4 followed by 0.1 ml 

SbCl5 solution (24 % in 70 % HClO4) were added to each 

tubes, the tubes were incubated for 30 min at room 

temperature and the absorbance measured at 486 nm against 

blank. The diosgenin content (µg/g dry.wt) was calculated 

using a standard curve (10-100 µg) prepared by using 

diosgenin as standard. 

 

Saponins  

500 mg of powdered seeds were homogenized in acetone 

(5ml) and kept for 24 hrs and then solvent was removed. The 

procedure was repeated by using methanol (5 ml) as solvent. 

The methanolic extract was allowed to cool and volume was 

made to 15 ml with methanol. 1 ml of extracted sample was 

taken in a test tube and kept in boiling water bath in order to 

remove alcohol. After cooling 2 ml of ethyl acetate was 

added, to this 1 ml of p-anisaldehyde reagent and 1 ml of 

concentrated H2SO4 were added. After stirring, these test 

tubes were kept for 10 min at room temperature. The intensity 

of red color developed was measured at 430nm (Fenwick and 

Oakenfull, 1983). A standard curve of diosgenin was used for 

calculation of saponin (10-80 µg). 

 

Statistical Analysis 

Analysis of variance (ANOVA) and Duncan LSD post hoc 

test were carried out on the values obtained in the experiment. 

Correlation analysis (bivariate) was also carried out to 

determine the relationship between soluble dietary fiber, 

insoluble dietary fiber, total dietary fiber, crude fiber, saponin 

and diosgenin content present in different fenugreek 

genotypes. The software IBM SPSS Statistics 20 (IBM 

Corporation) and SigmaPlot for Windows 11.0 (Systat 

Software, Inc.) were used to perform statistical analysis and 

graphing respectively. Results are expressed as mean ± SEm 

(n = 3). A statistical difference at p ≤ 0.05 was considered to 

be significant. 

 

Results 

Total Dietary Fiber 

The total dietary fiber content expressed as percent among the 

fenugreek genotypes (Table. 1) under investigation varied 

from 39.487±0.547 in UM-274 to 50.015±0.667 % in IC-

143850. No significant (p≤0.05) difference in total dietary 

fiber content was observed in UM-273 & pant ragini (i.e., 

14.316±0.620 & 45.000±2.125 %, respectively), UM-265 & 

UM-271 (i.e., 44.457±0.697 & 44.126±0.676 %, 

respectively), IC-066843 & IC-143816 (i.e., 42.816±0.558 & 

42.756±0.596 %, respectively), GM-2, UM-222, UM-325 & 

HM-355 (i.e., 41.777±0.563, 41.551±0.564, 41.506±0.600 & 

41.475±0.562 %, respectively), RMt-305 & UM-258 (i.e., 

41.219±0.737 & 41.129±0.674 %, respectively), IC-143843 & 

RMt-1 (i.e., 40.466±0.891 & 40.436±0.598 %, respectively). 

Thus according to Duncan LSD posthoc analysis (SPSS 20), 

the 25 fenugreek genotypes can be grouped into 17 distinct 

groups on the basis of their total dietary fiber content (Table. 

1). The genotypes differed significantly (p≤0.05) between 

different groups, whereas within individual groups no 

significant difference in total dietary fiber content was 

observed between the genotypes. 

 

Soluble Dietary Fiber 

The soluble dietary fiber content expressed as percent among 

the fenugreek genotypes (Table. 1) under investigation varied 

from 26.175±0.390 % in UM-274 to 33.158±0.573 % in IC-

143850. No significant (p≤0.05) difference in soluble dietary 

fiber content was observed in IC-143816 & RMt-361 (i.e., 

28.389±0.560 & 28.208±0.388 %, respectively), UM-325 & 

HM-355 (i.e., 27.511±0.390 & 27.494±0.428 %, 

respectively), RMt-305, UM-258 & RMt-143 (i.e., 

27.315±0.366, 27.258±0.364 & 27.217±0.362, respectively), 

IC-143843 & RMt-1 (i.e., 26.811±0.404 & 26.801±0.373 %, 

respectively). Thus according to Duncan LSD posthoc 

analysis (SPSS 20), the 25 fenugreek genotypes can be 

grouped into 20 distinct groups on the basis of their soluble 

dietary fiber content (Table. 1). The genotypes differed 

significantly (p≤0.05) between different groups, whereas 

within individual groups no significant difference in soluble 

dietary fiber content was observed between the genotypes. 

 

Insoluble Dietary Fiber 

The insoluble dietary fiber content expressed as percent 

among the fenugreek genotypes (Table. 1) under investigation 

varied from 13.312±0.370 % in UM-274 to 17.962±0.813 % 

in pant ragini. No significant (p≤0.05) difference in insoluble 

dietary fiber content was observed in IC-143850 & UM-366 

(i.e., 16.856±0.407 & 16.559±0.426 %, respectively), IC-

066843, IC-143816 & RMt-361 (i.e., 14.427±0.315, 

14.406±0.306 & 14.351±0.441 %, respectively), UM-222, 

UM-325, HM-355, RMt-305, UM-258, RMt-143, IC-143843 

& RMt-1 (i.e., 14.006±0.375, 13.994±0.412, 13.981±0.372, 

13.904±0.489, 13.871±0.457, 13.852±0.472, 13.655±0.551 & 

13.634±0.411, respectively). Thus according to Duncan LSD 

posthoc analysis (SPSS 20), the 25 fenugreek genotypes can 

be grouped into 15 distinct groups on the basis of their 

insoluble dietary fiber content (Table. 1). The genotypes 

differed significantly (p≤0.05) between different groups, 

whereas within individual groups no significant difference in 

insoluble dietary fiber content was observed between the 

genotypes. 

 

Crude Fiber 

The crude fiber content expressed as percent among the 

fenugreek genotypes (Figure. 1) under investigation varied 

from 6.717±0.049 % in AM-316 to 10.884±0.032 % in RMt-

305. No significant (p≤0.05) difference in crude fiber content 

was observed in UM-325 & UM-274 (i.e., 9.126±0.065 & 

9.098±0.016 %, respectively), IC-143816 & IC-143843 (i.e., 

8.616±0.762 & 8.588±0.049 %, respectively), UM-258, RMt-

303 & UM-279 (i.e., 8.503±0.032, 8.446±0.032 & 

8.418±0.016, respectively), Pusa early bunching, UM-265 & 

RMt-1 (i.e., 8.021±0.016, 7.993±0.333 & 7.936±0.232 %, 

respectively), RMt-143, UM-222 & HM-355 (i.e., 

7.341±0.081, 7.256±0.032 & 7.227±0.049 %, respectively). 

Thus according to Duncan LSD posthoc analysis (SPSS 20), 

the 25 fenugreek genotypes can be grouped into 17 distinct 

groups on the basis of their crude fiber content. The 

genotypes differed significantly (p≤0.05) between different 

groups, whereas within individual groups no significant 

difference in crude fiber content was observed between the 

genotypes. 

 

Diosgenin Content 

The diosgenin content expressed as mg g-1 dry wt. within 

fenugreek genotypes (Table. 1) under investigation varied 

from 7.153±0.388 in UM-265 to 17.822±0.602 mg g-1 dry wt. 

in RMt-303. No significant (p≤0.05) difference in diosgenin 

content was observed in RMt-303 & UM-126 (i.e., 

17.822±0.602 & 17.742±0.787 mg g-1 dry wt., respectively), 

pant ragini & pusa early bunching (i.e., 17.443±0.661 & 



 

~ 615 ~ 

International Journal of Chemical Studies 

17.304±0.010 mg g-1 dry wt., respectively), HM-355, RMt-

305 & AM-316 (i.e., 16.695±0.060, 16.690±0.611 & 

16.685±0.440 mg g-1 dry wt., respectively), RMt-361, UM-

271, IC-143816, RMt-1, UM-366 & IC-143850 (i.e., 

14.528±0.030, 14.328±0.264, 14.208±0.271, 14.079±0.756, 

13.887±0.205 & 13.874±0.588 mg g-1 dry wt., respectively), 

GM-2 & RMt-2 (i.e., 12.837±0.185 & 12.754±0.438 mg g-1 

dry wt., respectively), UM-258, UM-222, IC-143843 & UM-

279 (i.e., 11.869±0.078, 11.813±0.276, 11.796±0.785 & 

11.619±0.768 mg g-1 dry wt., respectively). Thus according to 

Duncan LSD posthoc analysis (SPSS 20), the 25 fenugreek 

genotypes can be grouped into 12 distinct groups on the basis 

of their diosgenin content (Table. 1). The genotypes differed 

significantly (p≤0.05) between different groups, whereas 

within individual groups no significant difference in 

diosgenin content was observed between the genotypes. 

 

Saponin Content 

The saponin content expressed as mg g-1 dry wt. within 

fenugreek genotypes (Figure. 2) under investigation varied 

from 11.406±0.544 in UM-265 to 19.847±0.186 mg g-1 dry 

wt. in UM-325. No significant (p≤0.05) difference in saponin 

content was observed in RMt-303 & AM-316 (i.e., 

19.353±0.546 & 19.345±0.610 mg g-1 dry wt., respectively), 

HM-355, pant ragini & UM-273 (i.e., 18.314±0.046, 

18.244±0.111 & 18.096±0.737 mg g-1 dry wt., respectively), 

IC-143850 & UM-271 (i.e., 16.232±0.217 & 16.132±0.739 

mg g-1 dry wt., respectively), UM-366 & RMt-1 (i.e., 

15.407±0.298 & 15.289±0.850 mg g-1 dry wt., respectively), 

UM-258 & RMt-2 (i.e., 13.613±0.059 & 13.480±0.611 mg g-1 

dry wt., respectively). Thus according to Duncan LSD 

posthoc analysis (SPSS 20), the 25 fenugreek genotypes can 

be grouped into 19 distinct groups on the basis of their 

saponin content. The genotypes differed significantly 

(p≤0.05) between different groups, whereas within individual 

groups no significant difference in saponin content was 

observed between the genotypes. 

 

Discussion 

Total Dietary Fiber 

Dietary fibers have an important role in human nutrition, they 

are known to exhibited health promoting effects particularly 

in individuals with diabetes plant based foods with high 

dietary fiber are known to increase insulin sensitivity and 

consequently lower insulin production & thus effectively 

controlling glucose concentration within diabetic individuals. 

The genotypes under investigation differed significantly 

(p≤0.05) w.r.t total dietary fiber content. The genotypes with 

high dietary fibers i.e., IC-143850, UM-366, UM-126 & Pusa 

early bunching can well be Promoted as suitable functional 

foods on the basis of their total dietary fiber content and their 

possible utility for individuals with diabetes. Similar results 

have also been reported Kochhar et al., 2006 & Roberts, 2011 

in fenugreek. The Total dietary Fiber content among the 

genotypes under investigation showed a significant (p≤ 0.01) 

positive correlation (Figure. 3A) with soluble Fiber, in soluble 

fiber & diosgenin content (i.e., 0.960, 0.891 & 0.375, 

respectively). Total dietary Fiber content among the 

genotypes also showed positive correlation with crude fiber & 

saponin content i.e., 0.106 & 0.118, respectively. Fenugreek 

genotypes with high total dietary fiber content have high 

nutritional value and can be promoted as novel functional 

&/or nutritional foods. 

 

 

Soluble Dietary Fiber 

The soluble dietary fiber derived from fenugreek seeds are 

similar to other soluble fiber reported in guar seeds i.e., 

galactomannans (Song et al., 1989). The soluble fibers 

(galactomannans) from fenugreek has galactose to mannose 

ratio of 1:1 as they are uniformly linked, thus providing 

greater hydration and thereby their solubility. These 

characteristics make fenugreek soluble fibers an excellent 

ingredient for various food applications (Brummer et al., 

2003; Kumar & Maliakel, 2007). Fenugreek genotypes with 

high soluble fibers viz., IC-143850, UM-366, UM-126 & 

Pusa early bunching are excellent source of soluble dietary 

fibers and may find potential use in food industry. Presence of 

soluble dietary fibers in fenugreek has also been reported by 

Roberts, 2011 and Ramulu et al., 2011. The soluble dietary 

fiber content among the genotypes under investigation 

showed a significant (p≤ 0.01) positive correlation with 

Insoluble dietary fiber, Total dietary fiber & diosgenin 

content (i.e., 0.737, 0.960 & 0.298, respectively). There was 

also a positive correlation between soluble dietary fiber and 

crude fiber, saponin content within the genotypes i.e., 0.177 & 

0.080, respectively (Figure. 3A). Thus fenugreek genotypes 

with high soluble dietary fiber content could well be 

promoted as suitable functional food apart from having 

significant application in food industry as soluble dietary fiber 

content within fenugreek seeds can be directly correlated to 

their galactomannans content (Shakuntala et al., 2011). 

 

Insoluble Dietary Fiber  

Insoluble dietary fiber together with other fractions of dietary 

fiber forms an indispensable part of human diet with 

pronounced health benefits. The most obvious benefits of 

insoluble dietary fiber consumption is increased laxation. 

Insoluble dietary fiber have low solubility due to lower water 

binding capacity & has been reported to exert beneficial 

effects in divirticular disease, varicose veins, appendicitis, 

phlebitis. Rimm et al., (1996) [21] reported increased 

consumption of IDF correlates with reduced coronary heart 

disease. The genotypes showed a significant difference in 

their insoluble dietary fiber content, genotypes with high 

insoluble dietary fibers viz., Pant ragini, IC-143850, UM-366, 

UM-126 & Pusa early bunching are excellent source of 

insoluble dietary fiber. Presences of insoluble dietary fiber 

have also been reported by Roberts, 2011 & Ramulu et al., 

2011 [23] in fenugreek. IDF content within fenugreek 

genotypes showed a significant (p≤0.01) positive correlation 

(Figure. 3A) with soluble dietary fiber, total dietary fiber & 

diosgenin content (i.e., 0.737, 0.891 & 0.444, respectively). 

Thus fenugreek genotypes with high IDF content have higher 

possibility of providing desired nutritional benefits & can be 

promoted as suitable functional and/or nutritional foods with 

well known therapeutic effects. 

 

Crude Fiber 

Crude fiber is the non-digestible residues within plant based 

foods. They constitute of cellulose & non-cellulose 

polysaccharides (Mehta & Kaur, 1992). The results of the 

present investigation clearly show that fenugreek genotypes 

under evaluation differ significantly w.r.t crude fiber content. 

The genotypes with high crude fiber content i.e., RMt-305, 

UM-126 and IC-143850 could be utilized and promoted as 

important functional food with myriad physiological 

properties associated with them. The crude fiber content 

among the genotypes showed a positive correlation (Figure. 

3A) with total dietary fiber, diosgenin and saponin content 
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(i.e., 0.106, 0.054 and 0.234, respectively). The health 

promoting effect of crude fiber in fenugreek may be attributed 

to their association with total dietary fiber content among the 

genotypes. 

 

Diosgenin 

Diosgenin is an important steroidal sapogenin present in 

fenugreek and other plants viz., Dioscorea and Costus etc. It 

is known to enhance insulin dependent glucose uptake 

(Uemura et al., 2010). Diosgenin is also known to exert 

estrogenic effect on the mammary glands (Aradhana, 1992) 
[5]and plays an important role in cholesterol metabolism 

(Cayen & Dvornik, 1979.)[8] The results clearly show that 

fenugreek genotypes under investigation differed significantly 

w.r.t diosgenin content. Presence of significant amount of 

diosgenin in fenugreek seeds have also been reported by 

Ortuno et al., (1999). [19] Thus the results are in prefect 

correlation with previously reported studies on presence of 

significant amount of steroidal sapogenin i.e., diosgenin in 

fenugreek seeds. Diosgenin content within fenugreek 

genotypes under investigation showed a significant (p≤0.01) 

positive correlation (Figure. 3B) with saponins, soluble, 

insoluble and total dietary fiber (i.e., 0.646, 0.298, 0.444 & 

0.375, respectively). The genotypes with high diosgenin 

content i.e., RMt-303, UM-126 & Pant ragini can wall be 

promoted and commercialized for diosgenin production. 

Fenugreek has the selective advantage over other potential 

sources (Dioscorea, Costus) in being an annual leguminous 

plant with short crop cycle (Leung & Foster, 1996). 

 

 

Saponins 

Saponins are important phytoconstituents of leguminous 

plants and are known to have potent pharmacological 

properties viz., hypocholesterolemic, antimicrobial and 

anticarcinogenic activities (Francis et al., 2002). [10] 

Numerous studies have shown that saponins have well known 

effect on cell proliferation, transcription and gene expression. 

The results of the present investigation clearly show the 

presence on significant amount of saponins in fenugreek 

genotypes. The genotypes differed significantly w.r.t saponin 

content. Similar results have also been reported by Kochhar et 

al., (2006) [13] in fenugreek seeds. The saponin content among 

the genotypes showed a significant (p≤0.01) positive 

correlation (0.646) with diosgenin content among the 

genotypes (Figure. 3B). The difference in genotypes w.r.t 

saponin content can well be utilized in promoting genotypes 

with high saponins i.e., UM-325, UM-126, RMt-303 and AM-

316 as potential functional foods. 

  

Conclusion 

The present investigation clearly reveals that fenugreek is a 

potential source of dietary fibers and diosgenin. Fenugreek 

genotypes viz., IC-143850, UM-366, UM-126, RMt-303, Pant 

ragini and pusa early bunching are potential sources of both 

dietary fibers and diosgenin. The investigation also revealed 

the presence of significant positive correlation between 

different dietary fiber constituents (viz., soluble, insoluble and 

total dietary fibers) and diosgenin. Thus these genotypes with 

high dietary fibers and diosgenin may find potential use in 

different food and pharma industry. These may therefore be 

commercialized and used as potential functional foods. 

 
Table 1: Total, soluble, insoluble dietary fiber and diosgenin content in different fenugreek genotypes 

 

S. No Genotypes Total Dietary Fibres (%) Soluble Dietary Fibres (%) Insoluble Dietary Fibres (%) Diosgenin (mg/g) 

1 AM-316 42.168±0.591ghi 27.960±0.558hij 14.208±0.299fghi 16.685±0.44b 

2 UM-271 44.126±0.676df 29.246±0.399g 14.880±0.464efg 14.328±0.264c 

3 UM-222 41.551±0.564ghij 27.544±0.426hijkl 14.006±0.375hij 11.813±0.276fg 

4 UM-258 41.129±0.674hijk 27.258±0.364jklm 13.871±0.457hij 11.869±0.078fg 

5 UM-265 44.457±0.697f 29.465±0.398fg 14.992±0.477def 7.153±0.388j 

6 UM-273 45.316±0.620ef 30.045±0.573ef 15.270±0.336de 11.348±0.874gh 

7 UM-274 39.487±0.547l 26.175±0.390n 13.312±0.370j 10.53±0.186h 

8 UM-279 39.969±0.569kl 26.493±0.382mn 13.476±0.389ij 11.619±0.768fg 

9 UM-325 41.506±0.600ghij 27.511±0.390ijkl 13.994±0.412hij 12.446±0.814ef 

10 IC-143843 40.466±0.891jkl 26.811±0.404lmn 13.655±0.551hij 11.796±0.785fg 

11 IC-143850 50.015±0.667a 33.158±0.573a 16.856±0.407b 13.874±0.588c 

12 IC-143816 42.756±0.596g 28.349±0.560hi 14.406±0.306fgh 14.208±0.271c 

13 IC-066843 42.816±0.588g 28.388±0.545h 14.427±0.315fgh 13.599±0.097cd 

14 UM-126 48.132±0.695b 31.903±0.453bc 16.228±0.477bc 17.742±0.787a 

15 RMt-303 46.746±0.634cd 30.988±0.481d 15.758±0.421cd 17.822±0.602a 

16 RMt-305 41.219±0.737hijk 27.315±0.366jklm 13.904±0.489hij 16.69±0.611b 

17 Pusa early bunching 47.906±0.654bc 31.763±0.601c 16.143±0.357bc 17.304±0.01ab 

18 RMt-1 40.436±0.598jkl 26.801±0.373lmn 13.634±0.411hij 14.079±0.756c 

19 GM-2 41.777±0.563ghij 27.698±0.506hijk 14.078±0.323ghij 12.837±0.185de 

20 RMt-2 45.963±0.644de 30.467±0.447de 15.496±0.439cde 12.754±0.438de 

21 RMt-361 42.560±0.642gh 28.208±0.388hi 14.351±0.441fgh 14.528±0.030c 

22 RMt-143 41.069±0.703ijk 27.217±0.362jklm 13.852±0.472hij 8.128±0.019i 

23 Pant ragini 45.000±2.125ef 27.037±0.463klm 17.962±0.813a 17.443±0.661ab 

24 HM-355 41.475±0.562ghij 27.494±0.428ijkl 13.981±0.372hij 16.695±0.06b 

25 UM-366 49.126±0.658ab 32.567±0.526ab 16.559±0.426b 13.887±0.205c 

The genotypes with same superscript are not significantly different 

(P≤0.05) according to Duncan LSD posthoc analysis 
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Fig 1: Crude fiber content (%) within fenugreek genotypes. Values shown are mean values of three replicates. The genotypes with same 

superscript are not significantly different (P≤0.05) according to Duncan LSD posthoc analysis 
 

 

Fig 2: Saponin content (mg g-1 Dry Wt.) within fenugreek genotypes. Values shown are mean values of three replicates. The genotypes with 

same superscript are not significantly different (P≤0.05) according to Duncan LSD posthoc analysis 

 

 
 

Fig 3: Correlation analysis of Total Dietary fiber and Diosgenin content with saponin content and soluble/insoluble/crude fiber within different 

fenugreek genotypes. (A) Correlation between total dietary fiber content with soluble/insoluble/crude fiber and saponin content. (B) Correlation 

of Diosgenin content with saponins, soluble, insoluble and total dietary fiber
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