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ABSTRACT

Diabetes mellitus is a major public health problem in India. It is a very common health problem across the globe.
Diabetes mellitus has a huge impact on the quality of life and on an individual's subjective perception of physical,
emotional and social well-being. Fenugreek seeds are a rich source of saponins, flavonoids, choline, carotene,
essential oils containing trigonelline and other functional elements. The seeds also contain fiber fenugreekine, a
component that may have hypoglycemic activity. The objective of the present work is to study the effects of oral
administration of Fenugreek seed powder on the biochemical and enzyme profile of the fish. The experimental set
up includes one control and three experimental tubs marked as 1g, 3g and 5g. Fishes in the control were fed with
the basal diet whereas the experimental fishes were fed with the basal diet having fenugreek of concentrations of 1,
3, 50/ 100g of basal feed respectively. The experimental set up was maintained for 45 days. The biochemical and
enzyme profile of the fish was estimated. It has been observed that fenugreek seeds have a significant lower
glycaemic response in fishes. It can be used to decrease the blood glucose levels in diabetic patients and has the
ability to reduce Serum Cholesterol, Triglyceride, LDL and able to raise HDL. Fenugreek given before the meal
causes a significant reduction in Glycemic index and is beneficial to Non insulin-dependent diabetes mellitus
patients for long term control of their blood glucose levels and prevention of hyperglycaemic related complications

KEYWORDS: Diabetes mellitus, fenugreek, blood glucose, Total cholesterol, Triglycerides, LDL, HDL,
Aspartate and Alanine amino transferase.

INTRODUCTION confined to adults alone but children are also

Diabetes mellitus is a major public health problem in increasingly getting affected (Mehta et al., 2009).

India. It is a very common health problem across the
globe. Diabetes mellitus has a huge impact on quality of
life. It has an impact on an individual's subjective
perception of physical, emotional and social well-being,
including both a cognitive component and an emotional
component (Vidya et al., 2017).

Fenugreek (Trigonella foenum-graecum L) commonly
known as methi is an annual herb belonging to the family
Papilionaceae. Fenugreek seeds are a rich source of
protein, minerals, vitamins, gum, fiber, alkaloid,
flavonoids, saponin and volatile compounds. It is one of
the most promising medicinal herbs, known from ancient
times and shows antioxidant, anticarcinogenic,
antidiabetic, hypocholesteromic, hypoglycemic and
lactation induced properties. Recent studies have
revealed that fenugreek is a valuable herb having
medicinal properties and thus, can be used for preparing
different products of medical importance (Fatima, 2018).

The risk factors peculiar for developing diabetes among
Indians include high familial aggregation, central
obesity, insulin resistance and life style changes due to
urbanization. Screening for gestational diabetes and
impaired glucose tolerance among pregnant women
provides a scope for primary prevention of the disease in
mothers as well as in their children. The problems of

obesity and impaired glucose tolerance (IGT) are not Fenugreek seeds are also a rich source of saponins,

flavonoids, choline, carotene, essential oils containing
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trigonelline and other functional elements (Srinivasan,
2006). The seeds also contain fibre fenugreekine, a
component that may have hypoglycemic activity. Lignin,
another form of crude fiber, is not a carbohydrate per se,
but it is of plant origin and is also indigestible, which
prevents the rapid uptake of glucose in the small
intestine, slows gastric emptying, aids in blood sugar
retention in diabetic patients and may also be effective in
the treatment of hypercholesterolemia (Mullaicharam,
2013).

The 4-hydroxyisoleucine component of fenugreek extract
may also decrease plasma triglyceride consequently
leading to prevention of obesity induced by a high-fat
diet. Furthermore some chemical constituents of
fenugreek may directly stimulate insulin secretion from
R-cells resulting in reduction of blood sugar (Yanardag et
al., 2003).

Subhash et al., (2012); Nandini et al., (2015); Arunima et
al., (2015) and Majid et al., (2016) examined the effect
of indigenous foods (fenugreek, black sesame and bitter
cumin) on blood glucose level of Type — 2 diabetic
patients and reported that fenugreek powder helps in
controlling fasting and postprandial blood glucose level
of diabetic patients. Hence fenugreek powder can be
used as a substitute to control blood glucose level of type
-2 diabetic patients.

Arumugam et al., (2017) found that fenugreek is a
reducer of glucose and lipid profile in diabetic subjects
and they observed that it has produced significant
reduction in fasting blood glucose with modulations in
the lipid profiles, leading to the conclusion that
fenugreek seeds can be used as an adjuvant with oral
hypogycaemic agents in reducing hyperglycaemia. The
objective of the present work is to study the effects of
oral administration of Fenugreek seed powder on the
biochemical and enzyme profile of the fish.

MATERIALS AND METHODS

Fishes were purchased from the fishery unit of Aliyar
dam, near Pollachi, Coimbatore District, Tamilnadu. The
fingerlings ranged from 10 to 12 cm and weighed about
10 — 12 g. They were transported to the lab in
oxygenated polythene bags. Fishes were acclimatized in
the lab for 10 days. The diet of Bhosale (2010) was
followed which includes soybean, groundnut cake and
corn flour in the ratio of 2:2:1. The tanks were
maintained and kept clean in order to avoid
contamination.

The experimental set up includes one control and three
experimental tubs marked as 1g, 3g and 5¢g. Fishes in the
control were fed with the basal diet whereas the
experimental fishes were fed with the basal diet having
fenugreek with the concentration of 1, 3, 5g/ 100g of
basal feed respectively. The experimental set up was
maintained for 45 days.

Biochemical Parameters

Blood Glucose Determination: Serum blood glucose
levels were measured by enzymatic method (Trinder,
1969) by using a Serum glucose Kit.

For the estimation of glucose 10 pl of serum were added
to 1 ml of working solution in a test tube. The content
was mixed and measured after incubation of 15 minutes
at 37C° or 30 minutes at 25C°. The absorbance of sample
and standard were measured against reagent blank by
spectrophotometer at a wavelength of 546 nm.
Calculation: The blood glucose concentration was
calculated according to the following Equation:

Blood glucose = A A sample x standard concentration
Mg/dL A A standard

Standard concentration = 100 mg/dL.

Total serum cholesterol: was done by enzymatic
method (Richmond, 1973; Sidel et al., 1983).

For the estimation of total cholesterol 10 pl of serum was
added to 1 ml of a working solution in a test tube. The
content was mixed and incubated for 5 minutes at 37C°
or 10 minutes at 25C°. The absorbance of calibrator
sample and standard were measured against reagent
blank by spectrophotometer at a wavelength of 546 nm
within 60 minutes.

Calculation: The total cholesterol concentration was
calculated according to the following Equation

Total cholesterol = A A sample x standard concentration
Mg/dL A A standard

Standard concentration = 200 mg/dL.

Serum Triglyceride Determination: The serum
triglyceride was measured by enzymatic method (Fossati
and Prencipe 1982).

For the estimation of serum triglycerides 10 pl of serum
was added to 1 ml of the working solution in a test tube.
The content was mixed and incubated for 5 minutes at
37C or 10 minutes at 25C. Now read absorbance of
sample against reagent blank by spectrophotometer at
546 nm wavelength within 60 minutes.

Calculation: The triglyceride concentration was

calculated according to the following Equation:

Triglyceride = A A sample x standard concentration
Mg/dL A A standard

Determination of
(Friedwald, 1972):

High density lipid (HDL)

A. Separation of HDL Cholesterol
e Label tubes for appropriate controls and samples.
e Pipette 0.5 ml (500 ul) sample into respective tubes.
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Pipette 0.5 ml (500 ul) reagent into each tube and
mix using vortex.
Centrifuge at 1000-2000g for 10 minutes.

B. HDL Cholesterol Determination

e Label tubes “Blank”, “Standard”, “Control”,
“sample”, etc.
e Pipette 1.0ml enzymatic cholesterol reagent,

prepared according to package inserts instructions,
into each tube.

e  Pipette 0.05 ml (50 ul) standard or clear supernatants
from step #4 above to respective tubes.

e Incubate all tubes for 10 minutes at 37°C.

e Zero spectrophotometer at 500 nm with reagent
blank.

e Read and record absorbance of all tubes at 500 nm.

Calculation
Abs. Sample

HDL Cholesterol
(mg/dl) =

% x Conc. of Std. x 2
Determination of Low density lipid (LDL) (Uddin,
2011):

All reagents except enzyme mix to room temperature
prior to assay. Non-haemolyzed serum samples should
be used.

1. Sample Preparation: Transfer 20 pl serum into a
1.5-mL centrifuge tube, add 20 pL Precipitation Reagent.
Vortex to mix and centrifuge 5 min at 9,500 xg.
Carefully remove all remaining supernatant from the
pellet. Transfer 40 pL PBS to the pellet and mix by
repeated pipetting. Transfer 24 pul mixture into another
clean tube, add 96 pL Assay Buffer. Label this tube

Calculation

O.D Test

“LDL”. In a third tube, transfer 12 uL. serum samples and
mix well with 108 ul. Assay Buffer. Label this tube
“Total”. Cholesterol Standard: transfer 5 uL 300 mg/dL
cholesterol and mix with 145 pul. Assay Buffer. Label
this tube “Standard”.

2. Assay: Transfer 50 uL. Assay Buffer (“Blank™), 50 pL
Standard, 50 pL “Total”, S0uL “LDL” into wells of a
clear flat-bottom 96-well plate. If desired, run assays in
duplicate. For each reaction well, mix 55 pL Assay
Buffer with 1 pL Enzyme Mix and 1 pL Dye Reagent.
Add 50 pL of this Working Reagent to each standard and
sample well. Tap plate to mix well. Incubate 30 min at
room temperature. Read OD values at 570 nm.

Calculation
~ OD LDL — OD BLANK
DL = ~55 STANDARD _OD BLANK 100 (mg/di)

Enzyme study

SGOT (AST)

SGOT activity was estimated by 2,4-DNPH method
(Reitman and Francle, 1957).

For the estimation of SGOT, two test tubes were taken
and marked as Control (C) and Test (T). To the ‘Control’
and ‘Test’ tubes 0.125ml of sample was added, mixed
well and incubated at 37 C for 5 minutes. The 0.025 ml
of sample was added, mixed well and incubated at 37 C
for 60 minutes. To both the test tubes 0.025 ml of
Reagent -2 was added, mixed well and allowed to stand
at room temperature for 20 minutes. Finally 1.25 ml of
solution -1 was added to both the test tubes, mixed well
and allowed to stand at room temperature for 10 minutes.
The O.D values of ‘Control’ and ‘Test’ were measured
against distilled water on spectronic — 20D + at 505nm.

Concentration of standard in pg

Concentration of Oxaloacetate in test (ug) =

6.2 SGPT (AST)
SGPT activity was estimated by 2,4-DNPH method
(Reitman and Francle, 1957).

For the estimation of SGPT, two test tubes were taken
and marked as Control (C) and Test (T). To the ‘Control’
and ‘Test’ tubes 0.125ml of sample was added, mixed
well and incubated at 37 C for 5 minutes. Then 0.025 ml

Calculation

O.D Test

0.D Standard

Volume of sample in ml X 1000

of sample was added, mixed well and incubated at 37 C
for 60 minutes. To both the test tubes 0.025 ml of
Reagent -2 was added, mixed well and allowed to stand
at room temperature for 20 minutes. Finally 1.25 ml of
solution -1 was added to both the test tubes, mixed well
and allowed to stand at room temperature for 10 minutes.
The O.D values of ‘Control’ and ‘Test’ were measured
against distilled water on spectronic — 20D + at 505nm.

Concentration of standard in pg

Concentration of pyruvate. in test (ug) =

Statistical Analysis

Mean, Standard Deviation, one way ANOVA, two way
ANOVA and DMRT was done for Bio-chemistry and
Enzyme studies.

0.D Standard

Volume of sample in mi x 1000
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Table 1: Bio-Chemical parameters of the blood of Cirrhinus mrigala treated with various concentrations of

fenugreek on the 30" day of experimentation.

Glucose LDL HDL Triglycerides
Sample (ma/dl) Total Cholesterol (mg/dl) (mg/dl) (mg/dl) (ma/d)
Control | 62+0.71** 160+1.14** 86+1.22** | 39+2.31** | 175+1.22**
T1(1g) | 504£0.70** 154+1.41** 75+0.70** | 49+£1.57** | 150+0.70**
T2 (3g) | 40+1.14** 148+1.00** 68+1.00** | 51+1.73** | 145+1.00**
T3 (5g) | 34+0.70** 14040.70** 56+0.70** | 58+1.26** | 130+1.41**

Values are Mean = standard error of the samples of each group; **-significant at P<0.01.

Table 2: One way ANOVA for the Bio-chemical parameters in the blood of Cirrhinus mrigala treated with

various concentrations of fenugreek on the 30™ day of experimentation.

Sample df SS MS F P CV%
Glucose 3 ]12269.60 | 487.91 | 209.11 | 0.0000** | 3.0%
Total Cholesterol | 3 | 643.35 | 214.45 | 46.87 | 0.0000** | 1.4%
LDL 3 11703.75 | 567.91 | 63.99 | 0.0000** | 4.1%
HDL 3 | 863.35 | 287.783 | 21.22 | 0.0000** | 7.4%
Triglycerides 3 | 4343.75 | 1447.916 | 202.03 | 0.0000** | 1.8%

df - degrees of freedom; SS - sum of squares; MS - mean square; F - F - test; P - probability; CV — coefficient of

variation; ** - significant at P < 0.01 level.

Table 3: Bio-Chemical analysis of the blood of Cirrhinus mrigala treated with various concentrations of

fenugreek on the 45" day of experimentation.

Sample ?r::gc/g?; Total Cholesterol (mg/dl) (;gD/IaI) (n|_1|g|;;3/|d_l) Trl(gr%c;(ejrll)des
Control | 68+0.70** 170+1.30** 90+1.65** | 45+0.34** | 175+1.22**
T1(1g) | 50+0.70** 162+0.70** 80+0.50** | 50+0.62** | 160+1.00**
T2 (3g) | 48+0.70** 158+1.48** 72+1.35*%* | 55+1.07** | 155+0.70**
T3 (5Q) | 42+1.14** 150+1.14** 62+1.75** | 58+0.70** | 150+1.00**

Values are Mean + standard error of the samples of each group; **-significant at P<0.01

Table 4: One way ANOVA for the Bio-chemical analysis of the blood of Cirrhinus mrigala treated with various
concentrations of fenugreek on the 45™ day of experimentation.

Sample df | SS MS F P CV%
Glucose 3 | 1880.00 | 626.66 | 254.92 | 0.0000** | 3.0%
Total Cholesterol | 3 | 1040.00 | 346.66 | 59.01 | 0.0000** | 1.5%
LDL 3 | 2120.00 | 706.66 | 89.68 | 0.0000** | 3.7%
HDL 3 | 490.00 | 163.33 | 49.12 | 0.0000** | 3.5%
Triglycerides 3 | 1750.00 | 583.33 | 222.22 | 0.0000** | 1.0%

df - degrees of freedom; SS - sum of squares; MS - mean square; F - F - test; P - probability; CV — coefficient of
variation; ** - significant at P < 0.01 level.

Table 5: Two way ANOVA for the Bio-chemical analysis of the blood of Cirrhinus mrigala treated with various
concentrations of fenugreek.

Sample df | SS MS F P CV%
Glucose 7 | 3374.37 | 483.05 | 197.77 | 0.0000** | 3.1%
Total Cholesterol | 7 | 2299.57 | 328.51 | 65.45 | 0.0000** | 1.4%
LDL 7 | 3964.37 | 566.33 | 59.88 | 0.0000** | 4.1%
HDL 7 | 1408.57 | 201.22 | 19.85 | 0.0000** | 6.3%
Triglycerides 7 | 6859.37 | 979.91 | 131.12 | 0.0000** | 1.8%

df - degrees of freedom; SS - sum of squares; MS - mean square; F - F - test; P - probability; CV — coefficient of
variation; ** - significant at P < 0.01 level.
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Table 6: Estimation of enzyme level of Cirrhinus mrigala treated with various concentrations of fenugreek on the

45" day.
Sample | Alanine Amino Transferase (U/L) | Aspartate Amino Transferase (U/L)
Control 35+0.70** 21+0.70**
T1 (19) 27+0.70** 17+0.70**
T2 (39) 23+0.70** 13+0.70**
T3 (59) 21+0.70** 11+0.70**

Values are Mean = standard error of the samples of each group; **-significant at P<0.01.

Table 7: One way ANOVA for the enzyme analysis on the blood of Cirrhinus mrigala treated with various

concentrations of fenugreek on the 45" day.

SAMPLE | Df | SS F P CV%
ALT 3 | 575.00 | 191.66 | 76.67 | 0.0000** | 6.0%
AST 3 | 295.00 | 98.33 | 63.78 | 0.0000** | 8.0%

df - degrees of freedom; SS - sum of squares; MS - mean square; F - F - test; P - probability; CV — coefficient of

variation; ** - significant at P < 0.01 level.

RESULTS AND DISCUSSION

Glucose

The mean glucose value of the control on 30" day is (62
+0.70, P<0.05). There is a significant decrease in all the
experimental groups treated with fenugreek on 30" day
(50.4+0.70, P<0.05), T2 (40+1.14, P<0.05), T3 (34+0.70,
P<0.05).The one way ANOVA for the levels of glucose
in the control and experimental is significant at 1% level.
The mean glucose value of the control on 45" day is
(68+0.70, P<0.05). There is a significant decrease in all
the experimental groups treated with fenugreek on 45"
day (50+0.70, p<0.05), (48+0.70, P<0.05), (42+1.14,
P<0.05).The one way ANOVA for the levels of glucose
in the control and experimental is significant at 1% level.

Staub et al., (1921) isolated 4-hydroxyleucine, a novel
amino acid from fenugreek seeds, which is not present in
mammalian tissues. It is reported that 4-hydroxy leucine
simulates insulin secretion through a direct action on
pancreatic - cells in experimental animals and in humans.

Subsequently, it has been shown in experimental studies
that galactomannan derived from fenugreek seeds has an
inhibitory effect on starch digestion. Based on this
information, it has been postulated that galactomannan,
present in the fenugreek seeds, may be responsible for its
hypoglycaemic effect (Raghuram et al., 2005).

Addition of fenugreek to prescribed diets in diabetics
decreased the requirement of insulin and oral anti
diabetic drugs. It has been reported that the euglycaemia
achieved by conventional insulin and oral
hypoglycaemic drug treatment could not completely
prevent microvascular and neurological complications. It
has been reported that insulin increases cholesterol
synthesis and secretion of very low density lipoprotein
(Reaven, 1978).

Triglycerides

The mean triglyceride value of the control on the 30"day
is (175 £1.22, p<0.05). There is a substantial decrease in
all the experimental groups treated with fenugreek
(150+0.70, p<0.05), (145+1.00, p<0.05), (130+1.41,

p<0.05). The one way ANOVA is significant at 1%
level. The mean triglyceride value of the control on 45"
day is (175+1.2247, p<0.005). There is a substantial
decrease in all the experimental groups (160+1.0000,
p<0.005), (155+0.7071, p<0.005), (140+£1.0000,
p<0.005). The one way ANOVA is significant at 1%
level.

Total Cholestrol

The total cholesterol values showed a significant
decrease in all the treatments 1g, 3g, and 5g fenugreek
treated fishes 1g (154+1.41, p<0.05), 3g (148+1.00,
p<0.05), 5g (140+0.70, p<0.05) when compared to the
control (160 £ 1.14, p<0.05). The one way ANOVA is
significant at 1% level. The total cholesterol values
showed a significant decrease in all the treatments 1g,
3g,and 5g fenugreek treated fishes 1g (162+0.70,
p<0.05), 3g (158+1.48, p<0.05), 5g (150+1.14,
p<0.05)when compared to the control on 45" day
(170£1.30, p<0.05). The one way ANOVA is significant
at 1% level.

LDL

The LDL value of the control on 30" day is (86 + 1.22,
P<0.05).There is a considerable decrease in all the
experimental groups treated with fenugreek on 30" day
(75£0.70, P<0.05), (68+1.00, P<0.05), (56%0.70,
P<0.05).The one way ANOVA for the levels of LDL in
the control and experimental is significant at 1% level.
The total LDL value of the control on 45" day is
(90£1.65, P<0.05).There is a considerable decrease in all
the experimental groups (80+0.50, p<0.05), (72+1.35,
P<0.05), (62+1.75, P<0.05). The one way ANOVA for
the levels of LDL in the control and experimental is
significant at 1% level.

HDL

The control value for High Density Lipid is 39.00.
Significant increase in High Density Lipid is observed
inlg (49+1.57, P<0.05), 3g (51+1.73, P<0.05), 5g
(58+1.26, P<0.05) of fenugreek treated fishes. The one
way ANOVA is significant at 1% level. The control
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value for High Density Lipid on the 45" day is 45.00.
Significant increase in High Density Lipid is observed in
1g (50+0.62, p<0.05), 3g (56+1.07, P<0.05), 5g
(62+0.70, P<0.05) of fenugreek treated fishes. The one
way ANOVA is significant at 1% level.

The lipid lowering effect of fenugreek is due to its action
on the adipocytes and the liver cells, which leads to
decreased triglycerides and cholesterol synthesis in
addition to an enhanced low density lipoprotein (LDL)
receptor mediated LDL uptake (Jetle et al., 2009).

Intake of fenugreek seeds resulted in significant
reduction in LDL. Meals containing fenugreek seeds
inhibit both cholesterol absorption in the intestines and
cholesterol production by the liver (Neelakantan et al.,
2014). Fenugreek seeds also contain a gel-like soluble
fiber that has been exhibited to combine with bile acids
and lowers the triglyceride (TG) and LDL levels (Valette
et al., 1984).

Intake of fenugreek seeds resulted in significant increase
in HDL. Fenugreek seeds also contain lot of fibers that
bind with cholesterol, preventing its absorption. The
regular use of fenugreek seeds prevents the deposition of
cholesterol and increases the HDL. (Neelakantan et al.,
2014).

The galactomannan  (polysaccharide cell  wall
component) isolated from fenugreek exihibited a
prominent selective inhibitory effect against intestinal
lipase activity. It was found to significantly increase the
HDL level (Khaled et al., 2010).

Multiple human trials on fenugreek seeds also
demonstrated the potential efficacy in lowering total
cholesterol in people with moderate atherosclerosis or
insulin- or non-insulin-dependent diabetes. A human
double-blind trial has demonstrated that defatted
fenugreek seeds may raise the HDL (Prasanna et al.,
2000). HDL cholesterol increased significantly in group
who received 1 gm/day fenugreek seeds as compared to
diabetic group patients (Hamza et al., 2012).

Fenugreek seed powder lowers the levels of cholesterol
and triglycerides. Seeds of fenugreek is a rich source of
fiber. Fenugreek seeds have also been reported to lower
total and LDL cholesterol and triglycerides levels in
people with high levels. Randomized trial demonstrated
that fenugreek seed extract (100 g/day) lowers elevated
Triglycerides and other lipid levels (Prasanna et al.,
2000)

Enzymes

Alanine amino transferase

The values of Alanine amino transferase showed a
significant decrease in all the treatments 1g, 3g,and 5g
fenugreek treated fishes 1g (13+0.70,p<0.05), 3g
(12+0.70, p<0.05),5g (12+0.70, p<0.05) on the 45™ day.
The one way ANOVA is significant at 1% level

Aspartate amino transferase

The values of Aspartate amino transferase showed a
significant decrease in all the treatments 1g, 3g,and 5¢g
fenugreek treated fishes 1g (31+0.70, p<0.05), 3g
(23+0.70,p<0.05), 59 (21+0.70, p<0.05) when compared
to the control on 45" day (35+0.70, p<0.05). The one
way ANOVA is significant at 1% level.

AST is an enzyme that is found mostly in the liver, but
also in muscles. When the liver is damaged, it releases
AST into the blood stream. ALT is also found inside the
liver cells. ALT is typically used to detect liver injury.
The plasma levels of ALT and AST in liver cellular
degradation will increase (Newairy et al., 2009)

Fenugreek displays significant decrease in Serum AST
and ALT. Liver shows amelioration in histological
pattern (Bin-Hafeez et al., 2003). In addition, fenugreek
galactomannan efficiently protects the hepatic function
observed by the considerable decrease of aspartate and
alanine amino transaminase (Khaled et al., 2010).

The results demonstrated that the supplementation of
fenugreek seed powder in the diet leads to a reduction in
biomarkers of oxidative damage in alloxan induced
diabetic disease (Ravikumar et al., 1999).

The extract of fenugreek cause significant decrease of
AST, ALT. These indicate that the extract may reduce
hepatic damage. In medicine, the presence of elevated
values of ALT and AST is indicative of liver damage
(Giboney, 2005).

CONCLUSION

In our study, it has been observed that fenugreek seeds
have a significant lower glycaemic response in fishes. It
can be used to decrease the blood glucose levels in
diabetic patients and has the ability to reduce Serum
Cholesterol, Triglyceride, LDL and able to raise HDL.
Fenugreek given 15 minutes before the meal causes a
significant reduction in Glycemic index and is beneficial
to Non insulin-dependent diabetes mellitus patients for
long term control of their blood glucose levels and
prevention of hyperglycaemic related complications
(Sampath et al., 2011).
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