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Influence of Dietary Turmeric Powder (Curcuma longa) Supplementation on Blood Haematological Parameters of Kuroiler Chicks

Abstract 
	A study was conducted to evaluate the effect of dietary supplementation of turmeric powder (Curcuma longa) on haematological parameters of Kuroiler chicks. A total of 120 straight-run, day-old chicks of uniform body weight from a single hatch were randomly allotted to four dietary treatments viz., T0 (control: standard chick feed as per BIS, 2007), T1 (basal feed + turmeric powder @ 5.0 g/kg), T2 (basal feed + turmeric powder @ 7.5 g/kg) and T3 (basal feed + turmeric powder @ 10.0 g/kg). Each treatment comprised 30 chicks, divided into three replications of 10 chicks each. The experiment was conducted for a period of 8 weeks. At the end of the experiment, blood samples from three chicks per treatment were collected to assess haemoglobin, packed cell volume (PCV), total RBC, total WBC and differential WBC counts (neutrophils, lymphocytes, monocytes and eosinophils). A significant (P≤0.05) increase in haemoglobin, total RBC and lymphocyte count was observed in the T₂ (basal feed + turmeric powder @ 7.5 g/kg) group compared to other treatments. The results indicated that dietary turmeric powder supplementation positively influenced the haemoglobin, total RBC and lymphocyte count in Kuroiler chicks.
Keywords- Haematological parameters, Kuroiler Chicks, Turmeric powder, PCV.
Introduction
	Poultry production plays a significant role in meeting the growing demand for animal protein due to its short production cycle and high feed efficiency. Improved poultry strains reared under rural and semi-intensive systems contribute substantially to household nutrition and income. Out of various available crosses Kuroiler is a hybrid breed of chicken developed from crossing Rhode Island Red female with White Leghorn male’s at Kegg Farms Group in Gurgaon, Haryana. The Kuroiler breed of chicken is a dual-purpose breed that is used for meat and eggs production. Their females are prolific layers and can produce up to 150 eggs per year and their eggs are small to medium in size and have a light brown shell. The Kuroiler chick is a potential bio-converter of no cost agricultural, household and natural waste abundant in villages into human protein food and substantial incomes for rural households.
[bookmark: _GoBack]	The health and productive performance of chicks during the early growth phase is strongly influenced by their physiological and immune status, which can be assessed through blood haematological parameters. Haematological indices such as haemoglobin concentration, packed cell volume, total erythrocyte count and leukocyte count are considered reliable indicators of nutritional adequacy and immune response in poultry birds. Moghadam et al., (2021) states that dietary administration of turmeric (TUR), curcumin (CUR) and curcumin nanomicelles (NMC) were improved the antioxidant and immunity response the Pacific white shrimp Penaeus vannamei. Turmeric has anti-inflammatory and immunomodulatory properties, which can help boost the immune system of poultry and reduce the need for antibiotics. Studies have shown that turmeric can improve growth performance, gut health, and reduce the incidence of disease in poultry (Aderemi et al., 2023). The use of antibiotic growth promoters in poultry feeds has been reduced worldwide due to concerns regarding antimicrobial resistance and residue problems in animal products. According to Gadde et al., (2017), there has been a growing interest in natural feed additives as safer alternatives to antibiotics. Phytogenic feed additives have gained attention because of their biological activity and minimal side effects.
	Natural herbal and mediational plants have a long history of being used to address various health issues in poultry birds. Their nutritional and immunological effects have been recognized, ranging from improved feed efficiency to the regulation of endogenous digestive enzymes. Additionally, these plants have shown immune response stimulation, antifungal, antiviral, antibacterial and antioxidant properties, making them highly valuable in poultry nutrition (Gholami-Ahangaran et al., 2021). Turmeric (Curcuma longa) is a medicinal plant widely studied for its antioxidant, antimicrobial and immunomodulatory properties. The bioactive compound curcumin has been reported to enhance immune response and improve metabolic functions in poultry. Similarly, turmeric supports immune function, alleviates inflammation, oxidative stress, enhances digestion, and nutrient utilization—all of which promote better growth performance and overall well-being in poultry (Asteriou et al., 2018). Studies such as Gadde et al., (2017) and Sugiharto (2020) have highlighted the potential role of herbal feed additives in improving gut health, immunity and blood characteristics in poultry birds. However, most of the available studies are limited to commercial broilers, while scientific information regarding the response of improved backyard poultry varieties such as Kuroiler chicks remains scarce.
	Therefore, the present study was undertaken to evaluate the influence of dietary supplementation of turmeric powder (Curcuma longa) on blood haematological parameters of Kuroiler chicks, with the aim of assessing its suitability as a natural feed additive in rural poultry production systems
Material and method
	A total of 120 straight-run, day-old Kuroiler chicks of uniform body weight from a single hatch were procured from the Poultry Farm, Department of Livestock Production Management, Sri Karan Narendra College of Agriculture, Jobner. The chicks were randomly allotted to four dietary treatments, each consisting of 30 chicks, further subdivided into three replications of 10 chicks each. The experiment was conducted for a period of 8 weeks (56 days).
	The chicks were reared in a brooder house under strict hygienic and standard management conditions. Prior to housing, the brooder house, equipment, and utensils were thoroughly cleaned, disinfected with 2.5% phenol, and fumigated using formaldehyde gas (40 mL commercial formalin and 20 g potassium permanganate per 100 cubic feet). Day-old chicks were weighed at the start of the experiment and randomly distributed into treatment groups. Vaccination against Newcastle disease (NCD, F1 strain) and infectious bursal disease (IBD) was carried out on the 5th and 12th day, respectively, through the intra-ocular route. Standard management practices including brooding, proper lighting litter raking, and regular cleaning of feeders and waterers were followed throughout the experimental period.
	All chicks were fed crumbled chick starter feed ad libitum, procured from a private poultry feed manufacturing unit and formulated as per BIS (2007) specifications (Table 1).
Table 1. Specifications for chick starter feed (BIS Standards, 2007)
	No.
	Nutrient
	Unit
	%

	1.
	Moisture
	Max %
	11.00

	2.
	Crude Protein
	Min %
	20.00

	3.
	Ether Extract
	Min %
	02.00

	4.
	Crude Fiber
	Max %
	07.00

	5.
	Ash
	Max %
	04.00

	6.
	Salt as Nacl
	Max %
	0.50

	7.
	Lysine
	Min %
	01.00

	8.
	Methionine
	Min %
	0.45

	9.
	Methionine + Cystine
	Min %
	0.70

	10.
	Metabolizable  energy
	Min % Kcal/kg
	2800

	11.
	Calcium
	Max %
	01.00

	12.
	Phosphorous
Available  P
	Min %
	0.70
0.45

	13.
	Manganese
	Min/mg
	60.00

	14.
	Iodine
	Min/mg
	01.00

	15.
	Iron
	Min/mg
	70.00

	16.
	Copper
	Min/mg
	12.00

	17.
	Selenium
	Min/mg
	0.15

	18.
	Zinc
	Min/mg
	60.00



	A total of 2.0 kg of good-quality turmeric rhizomes was purchased from the local market, sun-dried for seven days, ground into coarse powder, and incorporated into the feed at prescribed levels for different treatments, viz., T0 (control: standard chick feed as per BIS, 2007), T1 (basal feed + turmeric powder @ 5.0 g/kg), T2 (basal feed + turmeric powder @ 7.5 g/kg), and T3 (basal feed + turmeric powder @ 10.0 g/kg). Clean and fresh drinking water was provided ad libitum throughout the experiment.
Table 2. Nutritive composition of turmeric powder (Choudhury et al., 2019)
	Nutrient composition
	Turmeric powder

	Dry matter (%)
	88.20

	Crude protein (%)
	9.40

	Ether extract (%)
	11.00

	Crude fiber (%)
	2.50

	Nitrogen free extract (%)
	68.80

	Total ash (%)
	8.30



	Haematological analysis was carried out using blood samples collected at the end of the experimental period. Prior to blood collection, selected chicks from each treatment were starved for 12 hours, and blood was drawn aseptically from the wing vein using a sterile needle and syringe. The blood samples were immediately transferred into sterile plastic tubes with and without anticoagulant for haematological analysis. The tubes were kept in a slanting position for serum separation and centrifuged to remove any erythrocytes. Clear, non-haemolysed serum samples were collected in clean, dry, and labelled vials. Haemoglobin (Hb) and packed cell volume (PCV) were estimated manually, while total RBC count, total WBC count, and differential leukocyte counts (neutrophils, eosinophils, monocytes, and lymphocytes) were analyzed using an Automatic Haematolyzer at the Post Graduate Institute of Veterinary Education and Research (PGIVER), Jaipur.
Haematological Analysis and Statistical Evaluation
	The N/10 hydrochloric acid (HCL) was taken in a graduated tube up to 2 marks with the help of a dropper. Well-homogenized blood sample was then drawn into the Sahli pipette up to 20 cm. mark. The tip of the pipette was wiped with sterile cotton and the blood of the pipette was immediately transferred into the graduated tube containing hydrochloric acid. This blood and acid were thoroughly mixed by stirring with a glass stirrer. There was a formation of acid hematin mixture in the tube by hemolysing red blood cells by the action of HCL. The tube containing acid hematin mixture was kept standing in the comparator for 5 minutes. After that distilled water was added drop by drop. The solution was mixed well with a glass stirrer until the colour of the mixture resembled to the standard colour of the comparator. The result was read in daylight by observing the height of the liquid in the tube considering the lower meniscus of the liquid column. The result was then expressed in g/dl. The above procedure was matched by the Hellige hemometer method as described by Lamberg and Rothstein (1977).	
	For determination of Packed Cell Volume (PCV), the citrated well mixed blood sample was drawn into special loading pipette (Wintrobe pipette). The tip of the pipette was inserted up to the bottom of a clean, dry Wintrobe haematocrit tube. Then the Wintrobe tube was filled from the bottom by pressing the rubber bulb of the pipette. As blood came out, the pipette was slowly withdrawn but pressure was continued on the rubber bulb of the pipette so as to exclude air bubbles. The tip of the pipette was tried to keep under the rising column of blood to avoid foaming and the tube was filled exactly to the 10 cm mark. The sealed capillary tubes are placed into a microhematocrit centrifuge, ensuring the sealed ends are facing outward to prevent leakage. The tubes must be arranged opposite each other to properly balance the machine. The sample is centrifuged at a high speed, typically 10,000 to 12,000 revolutions per minute (RPM) for approximately 3 to 5 minutes. Then, the PCV was recorded by reading the graduation mark; the per cent volume occupied by the PCV was calculated by using the following formula as described by Lamberg and Rothstein (1977).


The data obtained were subjected to statistical analysis following the procedures outlined by Snedecor and Cochran (1994) using one-way analysis of variance (ANOVA). The significance of differences among treatment means was tested using Duncan’s New Multiple Range Test (DNMRT) as modified by Kramer (1957).
Results and Discussion
	The haematological parameters of blood including haemoglobin (Hb), packed cell volume (PCV), total red blood cell (RBC) count, total white blood cell (WBC) count and differential leukocyte count of Kuroiler chicks fed diets supplemented with different levels of turmeric powder up to 8 weeks of age are presented in Table 3.
	Dietary supplementation of turmeric powder significantly (P≤0.05) influenced certain haematological parameters in Kuroiler chicks. The mean haemoglobin concentration increased with turmeric inclusion, with the highest value observed in the T2 (basal feed + turmeric powder @ 7.5 g/kg) group, which was significantly higher than the control. The improvement in haemoglobin level may be attributed to enhanced erythropoiesis and better nutrient utilization induced by the bioactive compounds of turmeric. Similar increases in haemoglobin concentration following turmeric supplementation were reported by Choudhury et al., (2018), Sethy et al., (2016) and Oyebanji et al., (2018). FX Suwarta et al., (2022) concluded that supplementation with a mixture of turmeric and black cumin powder (TBCP) at the level of 7.5 g/kg in native chicken rations will improve Blood parameters, namely RBC, WBC and Hb will increase, while Cholesterol, Lipoprotein and triglycerides will decrease. Although PCV values were numerically higher in turmeric-supplemented groups, the differences among treatments were statistically non-significant, which is in agreement with the findings of Shende et al., (2021). The total RBC count differed significantly (P≤0.05) among the dietary groups, with the highest count recorded in the T2 (basal feed + turmeric powder @ 7.5 g/kg) group, indicating improved oxygen-carrying capacity and physiological status of birds. These findings corroborate the reports of Choudhury et al., (2018) and Oluafemi et al., (2021). The total WBC count showed no significant variation among the treatment groups, suggesting that turmeric supplementation did not adversely affect leukocyte production and immune stability. Similar observations were made by Sethy et al., (2016) and Shende et al., (2021). Differential leukocyte counts revealed a significant (P≤0.05) increase in lymphocyte count in the T2 (basal feed + turmeric powder @ 7.5 g/kg) group, indicating enhanced immune response, possibly due to the immunomodulatory action of curcumin. Comparable results were reported by Choudhury et al., (2018), Oyebanji et al., (2018) and Oluafemi et al., (2021). Neutrophil, monocyte and eosinophil counts did not differ significantly among treatment groups, indicating no adverse effect of turmeric supplementation, which is consistent with the findings of Sethy et al., (2016) and Shende et al., (2021)


Table 3. Mean (±SE) values of Haematological parameters of blood in chicks under different treatment groups
	Parameters
	Unit
	Treatments

	
	
	T0 (Control)
	T1 (TP- 0.50%)
	T2 (TP- 0.75%)
	T3 (TP- 1.0%)

	Haemoglobin
	(g/dl)
	8.89c ± 0.06
	9.099bc ± 0.06
	9.31a ± 0.06
	9.22ab ± 0.06

	PCV
	(%)
	31.05a ± 1.55
	33.39a ± 0.76
	32.80a ± 1.40
	34.86a ± 1.26

	Total RBC
	(million/mm3)
	2.79b ± 0.02
	2.66bc ± 0.04
	2.94a ± 0.04
	2.55c ± 0.04

	Total WBC
	(thousand/mm3)
	19.60b ± 0.98
	22.80a ± 0.52
	22.1ab ± 0.95
	23.1a ± 0.84

	Neutrophil
	(thousand/mm3)
	2.59a ± 0.12
	2.86a ± 0.06
	2.90a ± 0.12
	3.91a ± 0.10

	Lymphocyte
	(thousand/mm3)
	88.89b ± 0.62
	90.85ab ± 0.63
	93.02a ± 0.65
	92.77a  ± 0.65

	Monocyte
	(thousand/mm3)
	0.98a ± 0.05
	1.08a ± 0.02
	1.05a ± 0.04
	1.01a ± 0.03

	Eosinophil
	(thousand/mm3)
	0.23a ± 0.01
	0.22a ± 0.006
	0.20a ± 0.009
	0.20a ± 0.006


Each value is a mean of three replications.
a,b,c Means bearing different superscripts differ significantly (P≤0.05) row wise.
Conclusion 
	It can be concluded that the turmeric powder significantly (P ≤ 0.05) influenced selected haematological parameters in Kuroiler chicks. The T₂ (basal feed + turmeric powder @ 7.5 g/kg) turmeric-supplemented group recorded significantly higher haemoglobin, total RBC, and lymphocyte counts, indicating improved erythropoiesis, oxygen-carrying capacity, and immune response. Packed cell volume, total WBC count, and other differential leukocyte counts did not differ significantly among treatments. Overall, turmeric powder at (basal feed + turmeric powder @ 7.5 g/kg) inclusion level proved beneficial without causing any adverse haematological effects.
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