International Journal of Veterinary Sciences and Animal Husbandry 2026; SP-11(7): 36-40

International Journal of

Veterinary Sciences
and Animal Husbandry

ISSN: 2456-2912
NAAS Rating (2026): 4.61

VET 2025, SP-11(7): 3640 Influence of dietary fenugreek (Trigonella foenum-
wirw.veterinarypaper.com graecum L.) seed powder supplementation on haemato-
Received: 14-05-2026 . . . . . - .
Accepted: 18-06-2026 biochemical and lipid profile of Mewari chicks
Devendra Kumar
M.Se. Scholar, Department of Devendra Kumar, Siddhartha Mishra, JL Choudhary, Hari Singh, Latika
Animal Production, RCA, . .
MPUAT, Udaipur, Rajasthan, Sharma and Sanlya Bamnlya
India

DOI: https://www.doi.org/10.22271/veterinary.2026.v11.i7Sa.3622
Siddhartha Mishra
Professor and Head, Department Abstract

of Animal Production, RCA,

MPUAT, Udaipur, Rajasthan, The present study was conducted to evaluate the effect of dietary supplementation of fenugreek (Trigonella
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The poultry sector is one of the fastest-growing livestock industries in India, contributing
significantly to food security, rural livelihoods and the national economy. Although commercial
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MPUAT, Udaipur, Rajasthan, important role in backyard farming due to their adaptability, disease resistance and suitability to
India local agro-climatic conditions (BAHS, 2025). Among these, the Mewari chicken, an indigenous

germplasm of Southern Rajasthan, is valued for its hardiness and adaptation to local
environmental conditions. However, limited information is available on its haemato-
biochemical responses to dietary interventions under intensive rearing systems. The ban on and
restricted use of antibiotic growth promoters, driven by concerns over antimicrobial resistance
and drug residues, have intensified the search for natural feed additives. Phytogenic feed
additives, particularly medicinal herbs, have gained considerable attention owing to their
antimicrobial, antioxidant, anti-inflammatory and immunomodulatory properties (Wang et al.,
2024) 001,

Fenugreek (Trigonella foenum-graecum L.), a medicinal herb belonging to the family Fabaceae,
is rich in proteins, dietary fibre, vitamins, minerals and bioactive compounds such as saponins,

Corresponding Author: flavonoids, alkaloids and diosgenin. These constituents improve digestion, nutrient utilization,
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However, information regarding its influence on the haemato-
biochemical profile of indigenous Mewari chicks is scarce.
Therefore, the present study was undertaken to evaluate the
effect of dietary supplementation with fenugreek (Trigonella
foenum-graecum L.) seed powder on haemato-biochemical
attributes of Mewari chicks.

Materials and Methods

Experimental Birds, Housing and Dietary Treatments

The experiment entitled “Influence of Dietary Fenugreek
(Trigonella ~ foenum-graecum L.) Seed Powder
Supplementation on Haemato-Biochemical and Lipid Profile
of Mewari Chicks” was conducted for 8 weeks at the Poultry
Farm, Department of Animal Production, Rajasthan College of
Agriculture, Maharana Pratap University of Agriculture and
Technology (MPUAT), Udaipur. A total of 208 one-day-old
Mewari chicks maintained under the All India Coordinated
Research Project (AICRP) on Poultry Breeding were randomly
allotted to four dietary treatments, each comprising four
replicates of 13 birds. The birds were reared under a deep litter
system in pens measuring 5 x 3 x 2.5 ft and managed under
uniform husbandry conditions. Feed and drinking water were
provided ad libitum throughout the 56-day experimental
period. The basal diet, formulated with maize, soybean de-
oiled cake, de-oiled rice bran, rice bran oil, dicalcium
phosphate and a vitamin-mineral premix, was isonitrogenous
(20% crude protein) and isocaloric (2,800 kcal ME/Kg).
Treatment details showed as below in table 1.

Table 1: Details of experimental dietary treatments for Mewari

Chicks
Treatment notation Treatment

T1 Control (Maize soya-based diet)

T, Control containing 1% Fenugreek Seed
Powder (FSP)

Ts Control containing 2% Fenugreek Seed
Powder (FSP)

Te Control containing 3% Fenugreek Seed
Powder (FSP)

Observations Recorded

Haemato-biochemical Parameters

At the end of the experiment, one bird from each replicate (four
birds per treatment) was randomly selected for blood
collection. Approximately 5 mL of blood was collected
aseptically from the wing vein using sterile disposable
syringes. Serum was separated after clotting at room
temperature and stored at —20 °C until analysis.

1. Triglyceride (mg/dl)
The total serum cholesterol was estimated using
spectrophotometer  (Systronics model No. 106) with

LiquiCHEK Triglycerides Kit (GPO-TOPS methodology)
supplied by AGAPPE Diagnostics Ltd.

Absorbance of test sample

Triglycerides (mg/dl) = Absorbance of standard * 200
2. Total cholesterol (mg/dl)

The total serum cholesterol was estimated using
spectrophotometer  (Systronics model No. 106) with

LyphoCHEK Cholesterol Kit (Cholesterol Oxidase Peroxidase
methodology) supplied by AGAPPE Diagnostics Ltd. Serum
total cholesterol was calculated by using following formula.
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Absorbance of test sample
X 200

Total cholesterol (mg/dI) = Absorbance of standard

3. LDL (mg/dl)
The total serum LDL was estimated using the following
(Friedwald‘s et al., 1972) as follows:

LDL cholesterol (mg/dl) = Total cholesterol — (HDL
cholesterol + VLDL cholesterol)

4. HDL (mg/dl)

The total serum HDL was estimated using spectrophotometer
(Systronics model No. 106) with CliniQuant-FSR HDL-Direct
Reagent Kit (Accelerator Selective Detergent Methodology)
supplied by Meril Diagnostics Pvt Ltd.

Absorbance of test sample X Concentration of calibrator
HDL (mg/dl) =

Absorbance of calibrator

5. Blood Sugar (Random)
The total serum glucose was estimated using
spectrophotometer (Systronics model No. 106) using the
LyphoCHEK Glucose Kit (GOD-PAP methodology) supplied
by AGAPPE Diagnostics Ltd.

Absorbance of test sample
X 100

1 D=
Serum glucose (mg/d) Absorbance of standard

6. Total protein (g/dl)
Serum total protein was estimated by Biuret method (Zheng et
al., 2017) (2,

Statistical Analysis

The experimental data were analyzed using one-way Analysis
of Variance (ANOVA) under a Completely Randomized
Design (CRD) following the procedures described by Snedecor
and Cochran (1994) [, Differences among treatment means
were considered statistically significant at P < 0.05.

Results

Dietary supplementation of fenugreek seed powder
significantly influenced the haemato-biochemical and lipid
profile of Mewari chicks (Table 2; Fig. 1a and 1b). The mean
random blood sugar levels recorded in the control group (T1),
1 per cent fenugreek seed powder supplemented group (T>), 2
per cent fenugreek seed powder supplemented group (Ts) and
3 per cent fenugreek seed powder supplemented group (Ta)
were 275.00 + 1.47, 219.00 £ 1.08, 231.00 + 2.08 and 236.00
+ 1.58 mg/dl, respectively. Birds supplemented with 1 per cent
fenugreek seed powder (T) exhibited significantly lower (p
<0.01) blood sugar levels compared to the other treatment
groups. The highest blood sugar level was observed in the
control group (T1). Significant differences were observed
among all treatment groups. The mean serum total protein
concentrations were 3.80 = 0.19, 4.70 £ 0.11, 4.60 + 0.09 and
4.20 = 0.16 g/dl in Ty, Ty, Ts and T, respectively. Birds
receiving 1 per cent fenugreek seed powder supplementation
(T>) recorded significantly higher (p <0.01) serum total protein
concentration than the control group (T1) and T., while T;
remained statistically at par with T,. The lowest value was
observed in the control group.

The mean serum albumin concentrations were 2.70 £ 0.26, 3.80
+0.10, 3.50 + 0.18 and 3.10 + 0.22 g/dl in Ty, T2, Tz and Tq,
respectively. Birds supplemented with 1 per cent fenugreek
seed powder (T2) recorded significantly higher (p <0.05) serum
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albumin levels compared to the control group (T1). The values
observed in T3 and T4 remained statistically comparable with
both T; and T,. The mean serum globulin concentrations
recorded were 0.70 £ 0.12, 1.50 £ 0.08, 1.10 £ 0.12 and 0.90 +
0.07 g/dl in Ty, T, T3 and T4, respectively. Birds receiving 1
per cent fenugreek seed powder supplementation (T2) exhibited
significantly higher (p <0.01) serum globulin concentration
than the other treatment groups. The lowest globulin
concentration was observed in the control group (T1). The
mean serum cholesterol levels were 119.00 + 2.73, 94.00 +
1.29, 95.50 + 1.84 and 100.00 + 2.61 mg/dl in T4, T2, T3 and
T, respectively. Birds supplemented with fenugreek seed
powder recorded significantly lower (p <0.01) serum
cholesterol levels than the control group. The lowest serum
cholesterol concentration was observed in birds receiving 1 per
cent fenugreek seed powder supplementation (T>).

The mean serum triglyceride concentrations recorded were
94.00+0.81,41.00+1.22,56.00 + 0.81 and 85.00 + 1.63 mg/dl
in Ti, Tp, T3 and T4 respectively. Birds fed the diet
supplemented with 1 per cent fenugreek seed powder (T2)
exhibited significantly lower (p <0.01) serum triglyceride
levels than birds in all other treatment groups. The highest
triglyceride concentration was recorded in the control group
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(Ty). Significant differences were observed among all
treatment groups. The mean HDL cholesterol levels were 40.00
+ 2.04, 50.00 + 1.63, 45.00 + 1.22 and 44.00 + 1.22 mg/dl in
Ti1, T2, T3 and Ty, respectively. Birds receiving 1 per cent
fenugreek seed powder supplementation (T2) recorded
significantly higher (p <0.01) HDL cholesterol concentration
than the other treatment groups, whereas Ti, Tz and T,
remained statistically similar. The mean LDL cholesterol
concentrations were 60.10 + 2.04, 34.75 + 1.43, 36.90 + 0.81
and 40.40 £ 2.21 mg/dl in Ty, T2, T3 and Ta, respectively. Birds
supplemented with 1 per cent fenugreek seed powder (T-)
exhibited significantly lower (p <0.01) LDL cholesterol
concentration compared to the control group. The values
observed in Tz and T4 remained statistically comparable with
T, and were significantly lower than Ti.

The mean VLDL cholesterol concentrations recorded were
18.80+0.12,8.20+£0.16, 11.20 £ 0.20 and 17.00 + 0.24 mg/dl
in Ty, Ty, T3 and T4, respectively. Birds receiving 1 per cent
fenugreek seed powder supplementation (T2) recorded
significantly lower (p <0.01) VLDL cholesterol concentration
than birds in the remaining treatment groups. Significant
differences were observed among all treatment groups.

Table 2: Effect of supplementation of fenugreek (Trigonella foenum-graecum L.) seed powder on blood biochemical and lipid parameters of
Mewari chicks

Parameter T T2 Ts Ta SEmz CD
Blood Sugar (Random) 275.00 £ 1.472 219.00 + 1.08¢ 231.00 + 2.08¢ 236.00 + 1.58° 1.59 491"
Serum Total Proteins 3.80 £0.19¢ 4,70 £0.112 4.60 + 0.09% 4.20 + 0.16% 0.15 0.45™
Serum Albumin 2.70 £ 0.26°¢ 3.80 £ 0.10? 3.50 +£0.18% 3.10 + 0.22b¢ 0.21 0.64"
Serum Globulin 0.70 £ 0.12¢ 1.50 £ 0.08% 1.10 +0.12° 0.90 + 0.070°¢ 0.10 0.32"
Serum Cholesterol 119.00 £ 2.73? 94.00 + 1.29° 95.50 + 1.84° 100.00 + 2.61P 2.20 6.79™
Serum Triglycerides 94.00 £ 0.812 41.00 +1.224 56.00 + 0.81°¢ 85.00 + 1.63° 1.17 3.61"
HDL Cholesterol 40.00 + 2.04° 50.00 + 1.63? 45.00 + 1.22° 44,00 +1.22° 1.57 4.83"
LDL Cholesterol 60.10 £ 2.042 34,75 + 1.43> 36.90 + 0.81° 40.40 £ 2.21° 1.72 5.30™
VLDL Cholesterol 18.80 £ 0.122 8.20 +0.16¢4 11.20 £ 0.20°¢ 17.00 + 0.24° 0.19 0.58™

*p <0.05, **p <0.01, Values are mean + Standard error.

Means with different letter within a column shows significant differences (at p <0.05) as per Duncan’s multiple-range test
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Fig la: Effect of supplementation of fenugreek (Trigonella foenum-graecum L.) seed powder on blood biochemical and lipid parameters of
Mewari chicks
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Fig 1b: Effect of supplementation of fenugreek (Trigonella foenum-graecum L.) seed powder on blood biochemical parameters of Mewari
chicks

Discussion

Birds supplemented with 1% fenugreek seed powder (T2)
exhibited lower blood glucose, total cholesterol, triglycerides,
LDL and VLDL cholesterol concentrations, along with higher
serum total protein, albumin, globulin and HDL cholesterol
levels than the control group. The hypoglycaemic effect of
fenugreek may be associated with bioactive constituents such
as trigonelline, galactomannan and 4-hydroxyisoleucine,
which are known to enhance insulin secretion and improve
glucose utilization (Majumdar et al., 2025) Bl The
improvement in serum protein fractions may be attributed to
enhanced protein digestion and nutrient utilization, supported
by the rich nutritional composition and bioactive compounds
present in fenugreek seeds. Likewise, the reduction in serum
cholesterol, triglycerides, LDL and VLDL cholesterol could be
due to the action of saponins, dietary fibre and galactomannan,
which decrease intestinal cholesterol absorption and promote
bile acid excretion. The increase in HDL cholesterol further
indicates improved lipid metabolism and physiological well-
being of the birds (Giridhar et al., 2023) Fl. Among the
supplementation levels evaluated, 1% fenugreek seed powder
produced the most favourable haemato-biochemical response,
whereas higher inclusion levels did not confer additional
benefits. These findings are consistent with previous studies
reporting the hypoglycaemic and hypolipidaemic effects of
fenugreek supplementation in poultry. Similar observations
have been reported by Olayeni et al. (2024) [l and Hassan et
al. (2025) 1, who also observed beneficial effects of fenugreek
seed supplementation on blood biochemical parameters in
poultry.

Conclusion

Dietary supplementation of fenugreek seed powder
significantly improved the haemato-biochemical and lipid
profile of Mewari chicks. Birds receiving 1% fenugreek seed
powder (T2) recorded the lowest blood glucose (219.00 + 1.08
mg/dl), total cholesterol (94.00 + 1.29 mg/dl), triglycerides
(41.00 + 1.22 mg/dl), LDL cholesterol (34.75 + 1.43 mg/dl)
and VLDL cholesterol (8.20 + 0.16 mg/dl), while exhibiting
the highest serum total protein (4.70 £ 0.11 g/dl), albumin (3.80
+ 0.10 g/dl), globulin (1.50 + 0.08 g/dl) and HDL cholesterol
(50.00 = 1.63 mg/dl). These findings indicate improved
glucose and lipid metabolism, enhanced protein utilization and
better physiological status in fenugreek-supplemented birds.
Therefore, supplementation of fenugreek (Trigonella foenum-
graecum L.) seed powder at 1% of the diet can be

~ 39~

recommended as the optimum inclusion level for improving the
haemato-biochemical profile of Mewari chicks under intensive
rearing conditions.

Conflict of Interest
Not available

Financial Support
Not available

References

1. Basic Animal Husbandry Statistics. New Delhi:
Department of Animal Husbandry and Dairying, Ministry
of Fisheries, Animal Husbandry and Dairying,
Government of India; 2025.

Friedewald WT, Levy RI, Fredrickson DS. Estimation of
the concentration of low-density lipoprotein cholesterol in
plasma, without use of the preparative ultracentrifuge.
Clinical Chemistry. 1972;18(6):499-502.

Giridhar K, Tanuja Priya B, Sastry ED. Fenugreek. In:
Handbook of Spices in India: 75 Years of Research and
Development. Singapore: Springer Nature; 2023. p.2209-
2348.

Hassan WA, Elazeem FA, Mohamed RA, Hamed MM,
Ghonime ME. Evaluation of fenugreek seeds meal as a
feed ingredient on the productive and physiological
performance of broiler chickens. Aswan University
Journal of Sciences and Technology. 2025;5(1):139-149.
Majumdar J, Chatterjee A, Chakraborty SB, Chakraborty
P, Sarkar S. Comparative efficacy of four potent bioactive
molecules of fenugreek seed in holistic management of
type 1 diabetes. Advances in Traditional Medicine.
2025;25(2):411-424.

Niknam R, Kiani H, Mousavi ZE, Mousavi M. Extraction,
detection and characterization of various chemical
components of Trigonella foenum-graecum L. (fenugreek)
known as a valuable seed in agriculture. In: Fenugreek:
Biology and Applications. Cham: Springer; 2021. p.189-
217.

Olayeni TB, Adebisi FA, Okanlawon EO, Ayeni EO,
Oladeji QA, Oriloye FT, et al. Performance, nutrient
digestibility, blood profile and carcass yield of broiler
chicken fed diets with varying levels of fenugreek seed
(Trigonella foenum-graecum). Nigerian Journal of Animal
Production. 2025;52(1):43-61.

Patel RM, Garg DD, Patel VR, Vahora SG, Raval AP,


https://www.veterinarypaper.com/

International Journal of Veterinary Sciences and Animal Husbandry

10.

11.

12.

Choubey M. Effect of dietary supplementation of garlic
(Allium sativum) and fenugreek (Trigonella foenum-
graecum L.) seed powder on growth performance, carcass
characteristics and economics of feeding in broilers.
Journal of Animal Research. 2017;7(2):313-318.
Snedecor GW, Cochran WG. Statistical methods. 8th ed.
Ames (IA): lowa State University Press; 1994.

Wang J, Deng L, Chen M, Che Y, Li L, Zhu L, et al.
Phytogenic feed additives as natural antibiotic alternatives
in animal health and production: A review of the literature
of the last decade. Animal Nutrition. 2024;17:244-264.
Yassin M, Nurfeta A, Banerjee S. The effect of
supplementing fenugreek (Trigonella foenum-graecum L.)
seed powder on growth performance, carcass
characteristics and meat quality of Cobb 500 broilers
reared on conventional ration. Ethiopian Journal of
Agricultural Sciences. 2020;30(3):129-142.

Zheng K, Wu L, He Z, Yang B, Yang Y. Measurement of
the total protein in serum by biuret method with
uncertainty evaluation. Measurement. 2017;112:16-21.

How to Cite This Article

Kumar D, Mishra S, Choudhary JL, Singh H, Sharma L, Bamniya S.
Influence of dietary fenugreek (Trigonella foenum-graecum L.) seed
powder supplementation on haemato-biochemical and lipid profile of
Mewari chicks. International Journal of Veterinary Sciences and Animal
Husbandry. 2026;SP-11(7):36-40.

Creative Commons (CC) License

This is an open-access journal, and articles are distributed under the terms
of the Creative Commons Attribution-Non Commercial-Share Alike 4.0
International (CC BY-NC-SA 4.0) License, which allows others to remix,
tweak, and build upon the work non-commercially, as long as appropriate
credit is given and the new creations are licensed under the identical
terms.

~ 40~

https://www.veterinarypaper.com



https://www.veterinarypaper.com/

