


Assessment of Blood Metabolites and Haematological Profiles of Broiler Chickens Fed Diets Supplemented Ghee Residue.
INTRODUCTION 
The most advanced livestock subsector in Sri Lanka is poultry, which has grown astronomically over the last three decades. It generates high tax revenue compared to other livestock and fisheries sectors (Nisamiya et al., 2023).In livestock and poultry farming, feed expenses typically make up about 60–70% of the total production cost. One of the major problems in the development of the poultry sub-sector in Sri Lanka relates to the lack of sufficient and appropriate feeds (Samantha et al., 2024). Alternative feed ingredients are locally available but not commonly used in poultry diets, with their nutritional value and optimal inclusion levels often unclear (Nipuna et al., 2023). Ghee residue is considered one of the major by-products produced by the dairy industry (Palshikar et al., 2012) .It is a brownish solid byproduct obtained from the ghee processing. It contains residual fat-soluble vitamins (A, D, E, K) and antioxidants, which can improve feed palatability and promote growth performance when incorporated into feeds at optimum inclusion levels (Ramesh et al., 2018).

RESEARCH PROBLEM(S)

Feed accounts for high poultry production costs, and heavy dependence on imported feed ingredients increases costs and reduces profitability. There is a strong need for cost-effective alternative feed resources. Large quantities of ghee residue, despite its high nutritional and antioxidant value, are discarded as waste due to limited awareness and utilization. Moreover, scientific information on the use of ghee residue in broiler diets is scarce. This study aims to provide scientific evidence for the effective utilization of locally available ghee residue in broiler  diets to enhance feed sustainability.

OBJECTIVE 
To evaluate the effect of graded levels of ghee residue inclusion in broiler finisher diets on haematological indices and blood serum metabolites of broiler chickens .

2 METHODOLOGY
2.1 Location
The broiler experimental study was conducted in Sakthi Poultry Farm, Malayalapuram, Kilinochchi. The area receives a mean annual rainfall ranging from 1040 t0 1560 mm. In the area, the lowest and highest recorded temperatures were 28°C and 33°C, with relative humidity ranging from 70% to 80%, respectively. pellet formulation happened in Raani farm at Mullaitivu, laboratory analyses carried out at the Department of Animal Science Faculty Agriculture, University of Jaffna. 
2.2 Animals and Experimental Design
A total of 216 day-old Cobb broiler chicks were reared under intensive management conditions. The experiment was conducted using a Randomized Complete Block Design (RCBD) consisting of three blocks, each containing six dietary treatments. Each treatment was replicated three times, with 12 chicks per replicate. During the first 14 days, all birds were fed a commercial starter diet. From day 15 onward, chicks were assigned to their respective treatments. The control group (T1) received a basal diet without ghee residue, while T2, T3, T4, and T5 were formulated with 3%, 6%, 9%, and 12% ghee residue, respectively. The sixth treatment (T6) consisted of a commercial finisher feed. 

2.3 PREPARATION OF PELLET
Pellets were formulated to meet the daily nutrient requirement of broiler finisher on average daily requirement. 
	Ingredient%
	T1 (0% GR)
	T2 (3% GR)
	T3 (6% GR)
	T4 (9% GR)
	T5 (12% GR)

	Ghee residue
	0
	3
	6
	9
	12

	Fish meal
	3
	3
	3
	3
	3

	Salt
	0.25
	0.25
	0.25
	0.25
	0.25

	Mineral mix
	2
	2
	2
	2
	2

	Vegetable oil
	2
	1.75
	1.5
	0.5
	0

	Rice bran
	12
	13
	14
	18
	18.25

	Soybean meal
	29
	27
	25
	23.25
	22

	Maize meal
	51.75
	50
	48.25
	44
	42.5

	Total
	100
	100
	100
	100
	100

	ME (KcalKg-1)
	3100
	3100
	3100
	3100
	3100


Table 2.1:Raw ingredient composition (%) of experimental complete rations

2.4 Blood Analysis
After a 12-hour fasting period on the 42nd day of the experiment,  birds were randomly selected from each treatment group. Blood samples were collected in the evening by puncturing the wing (jugular) vein of each bird, and approximately 6 mL of blood was drawn using sterile procedures.The collected blood was divided into three portions.2 mL was transferred into an EDTA tube (Ethylenediaminetetraacetic acid) for full blood count (FBC) analysis.2 mL was placed in a tube containing sodium fluoride and potassium oxalate as anticoagulants for fasting blood glucose analysis.The remaining 2 mL was placed in a plain tube without anticoagulant for lipid profile and total protein determination.





2.5 STATICAL ANALYSIS
Data were analyzed by ANOVA using SAS version 9 and means were separated by Duncan’s Multiple Range Test and statistical significance was declared at p < 0.05.


3 RESULTS AND DISCUSSION
Table 3.1: Blood serum metabolites of broiler chickens at the finisher stage
	[bookmark: _Hlk217647993] 
	T1(0%)
	T2 (3%)
	T3 (6%)
	T4  (9%)
	T5 (12%)
	T6

	Triglycerides mg/dl
	30.43±0.4f
	32.37±0.5e
	34.93±0.4d
	36.03±0.25c
	40.1±0.53a
	38.47±0.25b

	HDL mg/dl
	59.03±1.38e
	63.6±1.15d
	65.13±1.21cd
	68.53±1.45b
	73.5±1a
	67.17±1.26bc

	LDL mg/dl
	40.23±1.17e
	45.6±1.01d
	48.5±1.48c
	52.8±1.2b
	57.43±1.29a
	51.07±1.37bc

	Cholestrol mg/dl
	105.5±2.29e
	115.43±2.05d
	120.8±2.52c
	128.73±2.04b
	138.47±2.25a
	125.73±2.66b

	Glucose mg/dl
	240.33±2.52a
	235.13±2.14b
	230.33±2.24c
	224.5±2.41de
	221.1±2.52e
	227.03±2.05cd

	Total Protein g/dl
	2.77±0.15d
	3.2±0.1c
	3.37±0.15c
	3.67±0.06b
	3.9±0.1a
	3.73±0.15ab



[bookmark: _Hlk217576246]The table 3.1 shows the blood metabolites of broiler for of six dietary finisher fed diets containing varying levels of ghee residue 0%, 3%, 6%, 9%, and 12%) and a commercial feed treatment (T6). T5 shows the  highest value for Triglycerides, HDL, LDL, Total Cholesterol and Total Protein. The lowest value shows by T1 . Triglycerides, HDL, LDL, Total Cholesterol and Total protein Concentrations increased with increasing  ghee residue inclusion level. The increased intestinal absorption of lipids and the stimulation of lipoprotein and cholesterol synthesis in the liver, which raises the levels of triglycerides, LDL, and total cholesterol in the blood, could be the cause of this trend. In contrast the glucose level is high in Treatment 1 and low in Treatment 5. Blood glucose level decreased with increasing ghee residue inclusion levels. The above Blood Metabolites  were significantly (p<0.05) influenced by the six dietary treatments. (Mirghelenj  et al., 2016) reported that triglyceride and HDL levels were significantly influenced by different dietary fat sources. (Monfaredi et al., 2011)Serum glucose content decreased significantly with increasing fat inclusion in feed. The amounts of Cholesterol, HDL , and LDL  in the blood of broiler chickens changed significantly depending on the type of fat included in their diet (O ¨ Zdogˇanzdogˇan & Aks¸it, 2003).The total Cholesterol ,Triglycerides and Serum protein levels observed in this study were within  ranges previously reported by(Meluzzi et al., 1992).








Table 3.2: Blood serum metabolites of broiler chickens at the finisher stage
	 
	T1(0%)
	T2 (3%)
	T3 (6%)
	T4  (9%)
	T5 (12%)
	T6(Commercial)

	WBC  (103µ1 )
	13±0.4d
	14.5±0.6c
	15.1±0.26bc
	16.03±0.45ab
	16.87±0.5a
	15.6±0.7b

	Neutrophils    %
	31.33±0.58ab
	31±1abc
	30±1bc
	30.33±0.58abc
	31.67±1.15a
	29.67±0.58c

	Lymphocytes  %
	63±1c
	65±1ab
	65.67±0.58a
	66.33±0.58a
	64±1c
	66.33±0.58a

	Eosinophils    %
	2.67±0.58ab
	2.67±0.58ab
	2±1ab
	1.67±0.58ab
	3±0.58ab
	2±1ab

	Monocytes     %
	2.67±0.58a
	2±1a
	2.67±0.58a
	2±1a
	2.33±0.58a
	1.33±0.58a

	Basinophils
	0
	0
	0
	0
	0
	0

	RBC (106µ1 )
	3.68±0.02f
	3.76±0.02e
	3.82±0.01d
	3.93±0.02b
	3.96±0.01a
	3.89±0.02c

	Hb     g/dl
	11.64±0.19d
	11.98±0.3bcd
	12.13±0.28bc
	12.58±0.19a
	12.96±0.28a
	12.36±0.25bc

	PCV   %
	37.2±0.2f
	37.77±0.15e
	38.63±0.12d
	39.7±0.2b
	40.1±0.2a
	39.13±0.25c

	MCV  fl
	126.67±0.25e
	127.43±0.31d
	127.8±0.3cd
	128.53±0.35b
	129.67±0.38a
	128.1±0.2bc

	PLT (103µ1) 
	14.53±0.31e
	15.33±0.35d
	15.8±0.2cd
	16.33±0.25bc
	17.47±0.25a
	16.7±0.2b



[bookmark: _Hlk217636550]Hb=Haemoglobin, PCV=Packed cell volume, RBC=Red blood cell, MCV=Mean corpuscular volume,WBC= White blood cell, PLT=Platelets
The table 3.2 shows the  haematological indices broiler for of six dietary finisher fed diets containing varying levels of ghee residue 0%, 3%, 6%, 9%, and 12%) . The Hb, PCV, RBC, MCV, , WBC, lymphocytes and Neutrophils differed significantly (P<0.05) ,while Eosinophils and monocytes were similar (P>0.05). Basinophils was not found in any of the treatment groups. Treatment 5  exhibited the highest RBC and platelet counts, while Treatment 4 showed the highest WBC count. In contrast, all three parameters RBC, WBC, and platelet counts were lowest in Treatment 1. The PCV, Hb and MCV levels observed in this study were within  ranges previously reported by (Abasi et al., 2014) .According to (Okafor et al., 2025), increasing inclusion of enzyme-fortified feather meal in place of fish meal significantly improved haematological counts in broilers. 


4.CONCLUSION
It was concluded from the present study that different levels of ghee residue inclusion in broiler finisher diets significantly (p < 0.05) influenced blood serum metabolites, and most haematological indices were also significantly affected, except for some white blood cell differentials. The results further indicated that increasing dietary inclusion of ghee residue improved the overall blood profile of broiler chickens without causing any adverse effects. Based on these findings, ghee residue can be safely and effectively incorporated into broiler finisher diets at levels up to 12% as a cost-efficient alternative energy source.
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