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Description of the fenugreek plant
Trigonella foenum-graecum L is the scientific name

of fenugreek. It is an old plant that is notable for its
extensive recognition attracting considerable
attention across many disciplines as well as its
designation as "an ancient world crop” [1].
Trigonella is the Latin term for the exact proportion,
which is determined by the form of its blossoming
blooms, which have a yellowish-white color.
Dufenugreek ancient times, it was often known as
"Greek hay" and used as a source of nutrition. It was
utilized as a fodder crop [2]. The cultivation of this
plant is widespread in North Africa, the
Mediterranean, India, and Canada as a crop suitable
for semi-arid conditions. It has been selectively bred
to be a member of the leguminous family [3].
Presently, plants are thriving in many regions
including the Indian subcontinent, China, South-
East and West Asia, North Africa, Russia, Australia,
Western Canada, and Argentina [4]. These regions
extensively utilize medicinal and aromatic herbs.
Fenugreek has been employed for medical purposes
previously [5]. The seeds of Fenugreek contain
unique essential components. Researchers have
proposed that Fenugreek's physical and chemical
qualities have a substantial influence on the food and
pharmaceutical industries [6]. The seeds of
Fenugreek are bitter because of the presence of
sabonine, and their unique scent is a result of the
flounders and flying oils that are present. The foliage
and reproductive cells of Fenugreek can serve as an
organic reservoir of antioxidants, antibacterial
substances, and antifouling compounds [4].
Researchers conducted a comparative analysis of
leaves and seed samples and found a significant
presence of ashes, lipids, fibers, carbohydrates, and
proteins. Additionally, the samples exhibited a
greater energy value, as reported by [8].
Furthermore, the samples shown a wide range of
biological features, including antibacterial activity.
The preliminary examination of Fenugreek

seeds indicated that carbohydrates had the highest
proportion (37.79%), followed by fiber (22.48%),
protein (20.76%), humidity (8.96%), fat (6.57%),
and ash (3.44%), which had the lowest proportion
[9].
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Table 1. Physiochemical analysis of fenugreek seeds (10)

Components Concentration % = standard deviation
(PH acidity) 5.6+0.0075
Humidity (%) 3 £0.0005
Ash (%) 3+0.00
Viscosity (m2Pa/s) 2.8 £0.0003
Proteins (%) 26.8+0.063
Fats (%) 8.840.34
Fiber (%) 5.1+0.00
Pectin (%) 1.9 +0.00
Sugars (%) 6.7 £0.0066

Therapeutic significance

Studies indicate that the fenugreek provides a range
of health advantages. Galactomannans, a type of
soluble fiber present in fenugreek seeds, have the
ability to slow down the process of sugar absorption
in the digestive tract. This property can be beneficial
in managing diabetes and lowefenugreek blood
sugar levels. In addition, the presence of an amino
acid called 4-hydroxyisoline in fenugreek seeds
improves the effectiveness of blood sugar
regulation. This amino acid promotes the release of
insulin and raises the sensitivity of insulin.
Fenugreek seeds possess the ability to augment the
milk supply of a breastfeeding mother, lower
cholesterol levels, and quadruple fats, in addition to
their  anti-inflammatory  characteristics.  The
presence of galactomannan, a type of fiber, is the
reason behind the reduction in cholesterol
absorption in the digestive tract. Moreover, the
saponin component found in fenugreek seeds
promotes the elimination of cholesterol and inhibits
its production in the liver. Studies have
demonstrated that ingesting 2.5 grams of fenugreek
seed powder twice a day for a duration of three
months can result in a decrease in LDL and
triglyceride levels in persons who are experiencing
elevated amounts of these substances [11]. By virtue
of its antimicrobial activity and positive impact on
intestinal structure, it improves the performance of
poultry animals. Moreover, it possesses the capacity
to aid in the prevention of atherosclerosis by
diminishing cholesterol levels in avian blood
[12].Several recent studies have shown that
including fenugreek with broilers feed improves
growth rates and increases weight gains. [13]noticed
a 10% increase in growth rate when 1% of fenugreek
seeds were added to the meal. The use of a fenugreek
to feed quails has the potential to improve the quality
of meat by reducing its fat content and increasing its
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concentration of essential fatty acids and minerals
[14]. Additionally, these fenugreeks play a vital role
in the development of obesity, where they have
ethical implications when combined with the weight
of eggs and yolks, as well as the weight of the crust
[15]. Furthermore, contributing to the poultry
industry is crucial for promoting growth, improving
meat quality, increasing production, and enhancing
the body's immune response to diseases. Due to their
importance, it is crucial that they do not surpass 5%
of the feed [16].

Table 2. Concentration of trace elements of fenugreek
plant [10]

Elements Concentration pg/g
Potassium (K) 10605+555
Iron (Fe) 91+6
Lead (Pb) 0.4+0.00
Zinc (Zn) 30.9£15
Cadmium (Cd) 0.03+0.002
Calcium (Ca) 144568
Chromium (Cr) 0.2+0.007
Magnesium (Mg) 1229488
Nickel (Ni) 1.3+0.90

Advantages of Fenugreek

Scientific research has confirmed that fenugreek
provides several benefits, including as its
application in traditional medicine as an anti-
diabetic, antimicrobial, and anorexigenic (appetite-
suppressing) substance. Over the past few decades,
researchers have conducted countless experiments
on animals and humans to study the substances that
can be good for plant growth, such as capsules that
reduce sugar and cholesterol levels. The main factor
for these anti-diabetic qualities and the decrease in
cholesterol levels is the existence of dietary fibers,
which hold promise for various food uses [17].
Many researchers have been motivated to study and
apply effective natural treatments due to the
increasing occurrence and advancement of many
diseases that impact both humans and animals. An
essential herb with numerous biologically active
compounds has gained recognition as a medicinal
plant for its effectiveness in treating various diseases
such as cancer, elevated levels of cholesterol,
diabetes, and infections. Due to its therapeutic
characteristics and the possibility of extracting it as
a powder or extract from different areas of fenugreek
plant, it has potential for medicinal usage [18].
Fenugreek exhibits therapeutic efficacy by
possessing antibiotic, antioxidant, and anti-cancer
properties. It also has the capability to regulate high
blood sugar levels in diabetic patients. Additionally,
Fenugreek contains various bioactive compounds
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such as Flavonoids, quilloides, fibers, and fatty acids
[19]. In addition, fenugreek seeds contain about 100
plant compounds, including as carbohydrates,
quilloides, phenolic acids, and flavonoids.
Fenugreek extracter and its biologically active
chemicals shown remarkable anti-diabetic and
antitoxin properties in both animal and human
studies [20]. Throughout history, Fenugreek has
been well acknowledged as a highly potent
medicinal herb. In addition, it has nutritional value.
Its antibacterial properties and positive impact on
the bird's health and digestive system make it a plant
that promotes the improvement of chicken growth
performance [21]. Furthermore, its lush foliage and
seeds are utilized for a multitude of uses. The
inclusion of fenugreek in the broiler feed has been
found to improve productivity, decrease feed
expenses, and boost profits [22]. Additionally, the
use of fenugreek seeds has been shown to enhance
the vascular performance of the laying hens'
ancestors by improving blood quality [23]. The
dietary fiber content of fenugreek seeds contributes
to the overall health of the digestive system [24].
Additionally, it is reducing the level of blood
claustrophobia.

[25]. The seeds of Fenugreek are widely utilized in
the management of disorders, human nutrition, and
the utilization of sulfate for its anti-diabetic, anti-
oxidant, and anti-cancer properties [26].

Table 3. Approximate analysis of fenugreek seed powder
[50]

Nutrients %
Dry matter 90.67
Crude protein 30.82
Raw fiber 14.80
Ether extract 3.42
ash 4.50

training. Moreover, it promotes rapid and effective
absorption of injectable medications, improves
efficiency, and results in reduced educational costs
[36] [37]. It is crucial to use personal protection
equipment and use syringes with sterile needles. The
maximum allowable volume of the injected
substance is 0.4 ml, and each individual injection
should not exceed 0.1 ml [6]. Enhancing the egg
with various nutrients facilitates the development of
the fetus, leading to the production of healthier
chicks and a successful hatching process [38]. The
egg injection technique is a procedure employed to
enhance fetal growth and bolster its immune system.
Injecting substances such as carbohydrates, fatty
acids, vitamins, and hormones into the egg can
improve the immune system of the developing fetus
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and newly hatched chicks [39]. Administering fat-
soluble vitamins, like vitamin D3, to eggs affects the
hatching and post-hatching performance and
improves the hatching rate [40]. The egg is
composed of 74% water, 11.8% fat, 12.8% proteins,
and trace amounts of metals and carbohydrates,
estimated at 1.9%. The chemical composition of the
egg renders it a fundamental and comprehensive
source of nourishment for the developing chicken
embryo. In addition, the injection process of the egg
can supply the embryo with essential nutrients that
have the potential to enhance its growth,
development, and ability to resist diseases [41].

Broilers industry

The rapid and exponential increase in the world's
population has made it imperative to create more
robust and reliable food supply systems. Poultry
meat has become a highly efficient, generally
recognized, and popular protein source for many
years [42]. [43]reported that it has the highest global
consumption rate. Although hens have been
subjected to crossbreeding since the prehistoric era,
the practice of breeding meat chickens is a relatively
recent advancement that emerged in the past
century. Chickens possess a remarkable ability to
adapt, allowing them to flourish in many breeding
environments, including those that are particularly
demanding [44]. The body weight of meat poultry
has rapid growth, with a growth rate of 3 to 4 times
within the initial week. The digestive system
undergoes a noticeable alteration after experiencing
rapid enlargement [45]. Poultry meat is commonly
acknowledged as a nutritionally beneficial dietary
option, and the costs connected with its production
are comparatively low [46]. The United States
became the top global producer of poultry meat in
2020, accounting for 40.5% of the total global
production. China and Brazil ranked second and
third, respectively, in terms of output volume,
according to the [47]

Impact  of
characteristics
Measurement of an individual's present body weight
and the following increase in weight over a period
of time.

The study conducted by. [48]investigated the impact
of adding nutritional supplements to the broilers
feed at varying ratios (0.5%, 1.5%, and 1.5%) with
fenugreek seeds as a growth stimulant. The findings
of this study revealed that there was no statistically
significant disparity in the baseline body weight
between the groups being examined. However, there
was a notable variation in the final body weight

Fenugreek on  production
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(P<0.005), with the highest increase observed in the
third group. In a study conducted by [49], the
inclusion of fenugreek seed powder at
concentrations of 1%, 2%, and 3% had a significant
impact on the groups where the powder was added
at concentrations of 2% and 3%, resulting in more
pronounced effects on morality compared to the
control group. [50]discovered that incorporating
fenugreek seed powder into broilers feed at a
concentration of 1% led to substantial weight gain in
the subjects' bodies at 6 and 8 weeks of age, as well
as throughout the entire educational period (0-8
weeks). The smallest weight gain occurred between
weeks 6 and 8, and this pattern continued when
Fenugreek seed powder was administered at a higher
dosage of 1.5%. A study conducted by. [51] found
that incorporating fenugreek seed powder into
broilers feed at different ratios did not lead to any
noteworthy changes in the individuals' body weight.
Nevertheless, there was a significant disparity in the
rate of weight increase between the groups that were
administered fenugreek powder at 0.5% and 1%. A
study conducted by [52]found that adding a
fenugreek to the broilers feed at different
proportions, along with a 6-week educational
program, had a significant effect on weight gain,
particularly at 2.5. In their study, [53]found that
adding Fenugreek extract to the broilers feed at
different guantities (0.50, 100, 200, 400, and 800
mg/kg) in the diet led to a substantial and observable
increase in  weight gain. [54] found that
incorporating fenugreek seed powder into broilers
feed at varying dosages significantly affected the
rate of weight increase, as assessed in grams. In [55]
found that adding varying amounts of fenugreek
powder to kalonji (black cumin seed) led to
improved body weight and greater productivity.
[56]conducted a study where broilers feed were
divided into four groups, one of which served as the
control group. Varying concentrations of fenugreek
seed powder were administered to each group, with
one group receiving 0.7% and another group
receiving 1.4%. The duration of the trial was 42
days. The latest batch was added to fenugreek
powder, resulting in a 2.8% rise. The researcher
noted that adding fenugreek to the broilers feed in
different amounts resulted in positive effects on the
weight gain and overall body weight of the broilers.

Food conversion factor and feed consumption
There was no discernible difference in the food
conversion coefficient while varying the amounts of
fenugreek, according to[48]. However, it was found
that adding 0.5%, 1%, and 1.5% of fenugreek
resulted in an increase in feed consumption, while
the control group, which did not receive fenugreek
seeds, had lower feed consumption. In a study by
[49], it was observed that the control group had the
highest food conversion efficiency, while the chicks
that received additional food did not show any
significant difference compared to those fed with
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fenugreek powder. The research conducted by
[50]revealed that incorporating fenugreek seed
powder into the broilers feed throughout the entire
educational period had a significant positive effect
on the food conversion coefficient. In addition, the
inclusion of 1.5% fenugreek seed powder in broilers
feed resulted in a reduction in feed consumption
levels within 8 weeks of the entire study period,
compared to the group that got a 0.5% addition. [51]
discovered that including fenugreek seed powder in
different amounts had a noteworthy effect on the
second treatment, particularly when administered at
a concentration of 0.5%. Nevertheless, including
varying amounts of fenugreek seed powder into the
broilers feed did not yield any noticeable disparity in
feed intake. A recent study has shown that including
fenugreek seeds in the diet of broilers leads to a
reduction in the food conversion coefficient [25].
Using a fenugreek to feed broilers leads to a
significant improvement of around 12% in the food
conversion coefficient. The improvement and
decline can be attributed to the existence of
biologically active substances within the structure
that aid in the absorption of nutrients and dietary
representations. The decrease in food consumption
is also influenced by bioactive chemicals found in
fenugreek [14]. In a study conducted b., [49], it was
found that adding fenugreek seed powder to the
broilers feed at different levels (1%, 2%, and 3%)
resulted in the highest food conversion efficiency in
the group where fenugreek seed powder was
introduced at a concentration of 3%. [12]found that
adding fenugreek seeds to the fattening chicken
accelerator at a concentration of 5 mg/kg feed
increased the food conversion coefficient. Similarly,
incorporating 3 mg/kg of fenugreek seed powder
into the feed had a significant effect on the food
conversion coefficient after 42 days. The inclusion
of this substance was similarly linked to the
proliferation and maturation of the intestines in
broilers [57]. In a previous study conducted by
Mangrule et al. in 2022, it was found that adding
fenugreek as an additional herb to chicken feeds
improves feed consumption.

The effects of adding fenugreek seed powder to
blood samples and the chemical properties of the
blood serum.

Toson and Abd Ellatif (2021) conducted a recent
study which found that adding 1% fenugreek seed
powder to broilers feed led to a noteworthy
enhancement in nutritional content. More precisely,
there was a rise in the overall protein concentration
and a decrease in the levels of cholesterol in the
blood serum. Paneru et al., 2022 conducted a study
showing that adding 10 grams of fenugreek seeds to
the broilers feed, there was an increase in lymph and
variable cells. [51]did a study to investigate the
effects of food fenugreek seed powder on the
performance of broilers feed. The study investigated
two different rates of 0.5% and 1.5%. The findings

231

indicated that the addition of the powder, at either
rate, did not have a significant impact on the size of
the cells, the rate of pellets, or the concentration rate
of the pellets. Nevertheless, the addition of 0.5% of
the powder resulted in a notable disparity in the
white blood cell count, while the inclusion of 1.5%
of the powder led to a reduction in the cholesterol
ratio. A study conducted by [58] found that
including fenugreek seeds into poultry feed led to a
decrease in blood cholesterol levels. This discovery
has significant ramifications for the prevention of
vascular disorders. [59]found that adding Moranga
Olivera extract to chicken feed in identical
proportions led to a notable increase in both blood
protein levels and clocos levels. [60]discovered that
Fenugreek had a noteworthy effect on augmenting
the quantity of red blood cells, the concentration of
hemoglobin, and total protein levels (p>0.01) in
individuals who were 6 weeks old. In addition, it
resulted in a significant decrease in cholesterol and
blood sugar levels (p>0.01) in the blood serum. [61]
found that feeding birds with feed containing
different amounts of fenugreek seed powder resulted
in reduced levels of clocos and cholesterol in the bird
blood plasma, compared to the control treatment
where no fenugreek was supplied. A study
conducted by [17]demonstrated that Fenugreek had
a significant effect on the ratio of cholesterol and
LDL fatty protein in the rats to which it was
delivered. [17] found through a series of animal
experiments that Fenugreek effectively reduced
blood cholesterol levels.
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