BIOCHEMICAL PARAMETERS, CARCASS CHARACTERISTICS AND ORGAN WEIGHT OF BROILER CHICKENS FED WITH DIETS CONTAINING GRADED LEVELS OF SESAME (Sesamum indicum L.) SEED CAKE	Comment by Dell: Where is carcass characteristics in result??	Comment by Dell: Where is organ weight in result?
Effect of feeding sesame seed cake to Arbor Acres broiler chicks on hematology and biochemistry properties


ABSTRACT	Comment by Dell: Need to rewrite
This study was carried out to evaluated the carcass characteristics and biochemical parameters of commercial broilers chickens fed with diets containing graded levels of sesame cake. A total of 250 numbers of unsexed Arbor Acres broiler day-old Arbor Acres broiler chicks were used for the study. Birds Chicks were randomly allotted to five (5) treatment groups. Such that, their mean live weights were similar. Each treatment group consisted of 50 birds, subdivided into five replicates of 10 birds each in a completely randomised design (CRD). In addition, aA control treatment (T1) group (T1) was also assigned, which where birds chicks received feed containing no sesame cake, while the feed given fed to other treatments groups (T2,T3,T4 and T5) contained 10 %, 15 %, 20 % and 25 % sesame cake respectively.  All the diets were iso-nitrogenous and iso-caloric (23.5 % CP, 2800 Kcal/kg and 20 % CP, 3000 Kcal/kg M.E for starter and finisher respectively).  Furthermore, The feed and water were provided ad-libitum. The result of the starter phase showed that birds fed the control diet (P<0.05) ate more feed than those fed sesame cake diets. Weight gain fell as sesame cake content of the diet increased. Feed conversion (1.54) and protein utilization (2.81) were significantly (P<0.05) also better in the absence of sesame cake. While, during the finisher phase, there were no differences in weight gain and feed conversion as at the time of this research between treatments, and Feed cost/kg weight gain (₦266.25) (P<0.05) was better for treatments fed sesame seed cake. There were significant (P<0.05) differences in the carcass proportion of neck, wing, head, drumstick and back, but the pattern of these differences were haphazard. There were no significant differences between treatments in organ weights except for liver and empty gizzard. The results haematological and other serum biochemical indices showed that there were no significant difference between treatment means, except for neutrophils indicating that no physiological abnormalities resulted from the feeding of sesame seed cake to the chickens. Therefore, it was concluded that up to 25 % sesame seed cake can be used in the diets of broiler chickens without any adverse effects on carcass characteristics, biochemical parameters and profitability. 	Comment by Dell: Need to rewrite
Key words: carcass, organ weight, broilers, sesame seed	Comment by Dell: Arrange in alphabetical order

INTRODUCTION	Comment by Dell: Please rewrite introduction. Talk about broiler farming status in your region, talk about alternate feeding, mention about benefits of feeding sesame to broiler. Link one paragraph to another……..
In most developing countries like Nigeria, there is inadequate supply of sources of animal protein for human food. An average Nigerian consumes only about 8.6g of animal protein per day as against 53.3g by the inhabitants of developed countries [1, 2]. [3] reported that tThe poultry farming industry occupies a strategic position in the livestock sector of under develop countries, one of which is because birds haveowing to a shorter gestation period compared to than other farm animals [3]., and are able to produce relatively large amounts of meat and eggs for human consumption within a comparatively short space of time. According to [4] and [5] reports, poultry is considered to be a veritable means of speedily achieving higher levels of nutrition and economic independence. [6] Reported that 41.32% of animal protein yield in Nigeria is sourced from poultry meat and eggs, 9.79% from cattle and 12.43% from pigs. [7] Recommended that the best logical solution to the shortfall in animal protein supplies in developing countries is to increase broiler chicken production. The Ppoultry industry contributes significantly substantially to family income and livelihood [4].
The animal Nnutrition is an perhaps the most important factor in livestock managementproduction []. Inadequate supply of feeds, nutritionally unbalanced rations, adulterated ingredients or stale feeds are some of the factors responsible for low productivity of livestock in the tropics [8, 9]. The poultry feed refore a major interest of the livestock farmer is to reduce feed cost, which usually accounts for 60 tomore than 70% of the total cost of production [10, 11, 9]. To reduce the cost of production in poultry production the alternate feeding play crucial role [].  Research efforts are now geared towards evaluating alternative feed ingredients for poultry. According to [12], such alternatives should have comparative nutritive value but cheaper than the conventional protein sources and should also be available in large quantities.	Comment by Dell: Cite reference	Comment by Dell: Relook citation for poultry feed
In this regard, sesame (Sesamum indicum L), a drought-tolerant crop is adapted to many soil types [13]. In Nigeria, sesame is grown in the northeast, southeast, southwest and north central zones [14]. According to [15], there are about 335,000 hectares under sesame cultivation in Nigeria with yields of between 1.5-2.0 tonnes per hectare. The seed contains 22-25% crude protein while the cake, after oil extraction contains about 46% crude protein [16]. [17] Reported that sesame cake when used at the right proportions with groundnut cake results in a balanced diet with respect to lysine and methionine. Sesame seed has been included in rations for poultry and swine [18].
Haematological and Serum biochemistry indices have been designed as the study of blood. They are an important part of clinical pathology as well as diagnostic process [19]. These include all proteins not used in blood clotting and all the electrolytes, antibodies, antigens, hormones and any exogenous substances [20]. The results of haematological and serum analysis are usually used to assess the health status of an animal. Furthermore, these indices have been observed as good indicators of the physiological status of animals and their changes are important in assessing the response of such animals to various physiological situation [21].


MATERIALS AND METHODS	Comment by Dell: Need to rewrite materials and methodology in a better way
Location of the Study site
The study was conducted at the poultry unit of the Livestock Teaching and Research Farm of the University of Agriculture Makurdi, Benue State, Nigeria. Makurdi lies is located at an absolute location of on 070 41’N, 080 37’E. and is within the southern guinea savannah ecological zone with a climate that has two distinct seasons. The wet season start in April and end in October while the dry season spans from November through March. High temperature is experienced between February and April (36.90C to 35.00C), while the harmattan with cool chilly weather is experienced from December to early February (17.60C to 22.00C). Annual average temperature ranges between was 210C in January and 350C in March, with and an annual average rainfall of 1500mm-1800mm. Relative humidity range between 69% in August/ September [22].	Comment by Dell: Mention average temperature	Comment by Dell: Mention average value
Source of Experimental Materials
The sesame seed cake was purchased from Nigeria oil mills Kano while other feed ingredients were purchased from the open market in Makurdi metropolis, Benue State processed and mixed to produce the experimental diets. 
CHEMICAL Laboratory analysis ANALYSIS
EXPERIMENTAL DIETS, DESIGN AND MANAGEMENT OF BIRDS
Experimental Diets, Broiler feed
Five isonitrogenous and isocaloric broiler starter and broiler finisher diets each (23.00% CP; 2800 Kcal/kg) and (20.00 % CP; 3000 Kcal/kg) respectively, containing graded levels (0, 10, 15, 20 and 25%) of sesame seed cake were formulated as presented in Tables 1 and 2
Table 1: Ingredient and Nutrient Composition of Experimental Diets for broiler starter
	Ingredient %
	T1 (0%)
	T2 (10%)
	T3 (15%)
	T4 (20%)
	T5 (25%)

	Maize 
	46.80
	43.50
	43.50
	39.8
	37.50

	Sesame seed cake 
	0.00
	10.00
	15.00
	20.00
	25.00

	Maize offal
	8.50
	6.50
	5.50
	5.50
	6.50

	Ground nut cake
	23.40
	21.20
	19.20
	19.00
	14.50

	Soybean cake 
	16.90
	14.30
	12.30
	11.00
	11.80

	Limestone
	1.20
	1.20
	1.20
	1.20
	1.20

	Bone meal
	2.70
	2.70
	2.70
	2.70
	2.70

	Salt
	0.23
	0.23
	0.23
	0.23
	0.23

	Vit. Premix
	0.23
	0.23
	0.23
	0.23
	0.23

	L lysine
	0.20
	0.20
	0.20
	0.20
	0.20

	Di methionine
	0.20
	0.20
	0.20
	0.20
	0.20

	Total
	100
	100
	100
	100
	100

	Calculated Nutrient
	
	
	
	
	

	ME (Kcal/kg
	2801.00
	2842.00
	2881.00
	2879.00
	2898.00

	Crude protein (%)
	23.00
	23.59
	23.34
	23.96
	23.88

	Energy. Protein ratio
	121:81
	120:47
	123:43
	120.17
	121.35

	Ether extract (%)
	4.65
	5.39
	5.72
	6.11
	6.47

	Crude fibre (%)
	4.73
	5.82
	6.29
	6.95
	6.99

	Calcium (%)
	1.22
	1.25
	1.26
	1.27
	1.28

	Avai. P. (%)
	0.49
	0.49
	0.49
	0.49
	0.49

	Ca. P ratio
	2:50
	2:60
	2:60
	2:60
	2:60

	Lysine (%)
	1.19
	1.55
	1.55
	1.89
	2.09

	Methionine +cys(%)
	0.86
	0.78
	0.73
	0.70
	0.65

	Feed cost/ kg (#/kg)
	90.56
	88.58
	85.50
	82.78
	83.55


	*Vitamin/mineral premix from Bio-mix Broiler starter supplied per kg of diet: Vit. A, 10,000 i.u

	; Vit. D3, 2000 i.u; Vit. E 3mg; Vit. K, 2 mg; Vit. B1 (Thiamine), 1.8mg; Vit B2 (Riboflavin),

	5.5mg; Vit. B6 (Pyridoxine), 3mg; Vit. B12  0.015mg;   Pantothenic  acid 7.5mg; Folic acid 0.75

	mg; Niacin 27.5mg; Biotin 0.6mg; Choline chloride 300mg; Cobalt  0.2mg;  Copper 3mg;

	Iodine 1mg; Iron 20mg; Manganese 40mg; Selenium 0.2mg;

	Zinc 30mg; Antioxidant 1.25mg; ME= Metabolisable Energy.









Table 2: Ingredient and Nutrient Composition of Experimental Diets for Broiler Finisher 
	Ingredient %
	T1 (0%)
	T2 (10%)
	T3 (15%)
	T4 (20%)
	T5 (25%)

	Maize 
	57.00
	53.00
	52.00
	50.50
	48.00

	Sesame seed cake 
	0.00
	10.00
	15.00
	20.00
	25.00

	Maize offal
	4.10
	4.10
	4.10
	3.80
	3.90

	Ground nut cake
	16.70
	12.50
	10.50
	9.30
	8.00

	Soybean cake 
	15.00
	13.50
	11.50
	9.50
	9.00

	Oil sludge
	3.10
	2.50
	2.20
	2.10
	1.30

	Limestone
	1.20
	1.20
	1.20
	1.20
	1.20

	Bone meal
	2.70
	2.70
	2.70
	2.70
	2.70

	Salt
	0.25
	0.23
	0.23
	0.23
	0.23

	Vit. Premix
	0.25
	0.23
	0.23
	0.23
	0.23

	L lysine
	0.20
	0.20
	0.20
	0.20
	0.20

	Di methionine
	0.20
	0.20
	0.20
	0.20
	0.20

	Total
	100
	100
	100
	100
	100

	Calculated Nutrient
	
	
	
	
	

	ME (Kcal/kg
	2987.00
	3004.00
	3020.00
	3040.00
	3034.00

	Crude protein (%)
	20.02
	20.33
	20.07
	20.10
	20.63

	Energy. Protein ratio
	149:25
	147:76
	150:44
	151:22
	147:05

	Ether extract (%)
	5.30
	5.86
	6.10
	6.42
	6.59

	Crude fibre (%)
	3.93
	5.19
	5.74
	6.30
	6.99

	Calcium (%)
	1.21
	1.24
	1.24
	1.25
	1.26

	Avai. P. (%)
	0.47
	0.47
	0.47
	0.47
	0.47

	Ca. P ratio
	2:60
	2:60
	2:60
	2:70
	2:70

	Lysine (%)
	1.04
	1.55
	1.55
	1.71
	1.91

	Methionine +cys(%)
	0.78
	0.64
	0.64
	0.60
	0.57

	Feed cost/ kg (#/kg)
	96.32
	90.95
	96.80
	86.45
	86.30


	*Vitamin/mineral premix from Bio-mix Broiler starter supplied per kg of diet: Vit. A, 10,000 i.u

	; Vit. D3, 2000 i.u; Vit. E 3mg; Vit. K, 2 mg; Vit. B1 (Thiamine), 1.8mg; Vit B2 (Riboflavin),

	5.5mg; Vit. B6 (Pyridoxine), 3mg; Vit. B12  0.015mg;   Pantothenic  acid 7.5mg; Folic acid 0.75

	mg; Niacin 27.5mg; Biotin 0.6mg; Choline chloride 300mg; Cobalt  0.2mg;  Copper 3mg;

	Iodine 1mg; Iron 20mg; Manganese 40mg; Selenium 0.2mg;

	Zinc 30mg; Antioxidant 1.25mg; ME= Metabolisable Energy.





Experimental Design and Management of Birds
A total of two hundred and fifty unsexed (250) Arbor Acres broiler day old Arbor Acres broiler chicks (of mixed sexes) were obtained from a reputable hatchery and used for thise study. At the start of the experiment, after removal of weak and unthrifty birds were removed. The chicks were weighed and randomly assigned to twenty five groups of 10 birds each. , with similar mean live weight. Five groups were randomly assigned to each of the 5 experimental diets each group were randomly assigned to each of the 5 experimental diets shown in Table 1 and 2, in a Completely Randomized Design (CRD). These diets constitute the experimental treatments.
Broiler management	Comment by Dell: Take this paragraph to result and discussion
The birds were reared on deep litter, using pens measuring 4m X 2m/group, in an open sided, tropical style poultry house. All routine management practices, including recommended vaccinations and medications, were strictly observed throughout the period of the study. Feed and water was provided ad-libitum. There was a starter phase which lasted from day old to 4 weeks of age, and finisher phase of 7-10 weeks. During the two weeks in between (5th and 6th weeks) all birds were pooled and fed a common diet, after which they were re-randomised into finisher phase experimental groups similar to those of the starter phase. 
Data collection
What where the data collected from experiment? Mention about it, chick weight? Daily body weight? Temperature? Feed? Water? Humidity?
Haematology and Serum Biochemistry
Blood samples was collected from randomly selected birds from each of the replicates using a 5 ml sterile syringe and needle from veins under the wings, about 3 ml was placed in sterile bottles containing anti-coagulant Ethylene Diamine TetraAcetic Acid (EDTA). While 2ml for serology was placed into anti-coagulant free tubes.	Comment by Dell: References required. Guideline or book name?
Haematology parameters were analysed using automated mindray (haemoanalyser) BC 38100 Vet while serum biochemistry were analysed using a spectrophotometer analyser. Analysis done at University of Agriculture Veterinary Teaching Hospital Makurdi
STATISTICAL ANALYSIS
 The data collected were entered in Microsoft Excel Sheet and then was exported to IBM SPSS. The normality of the data was checked using……………. Data collected during the experiment were statistically analysed using the general linear model procedure of software package [23]. When the differences between treatment means were significant, they were separated by Duncan Multiple Range Test. The difference was considered when p<0.05.
RESULTS
CHEMICAL ANALYSIS
Haematological Parameters of Broiler Chickens Fed Graded Levels of Sesame Seed Cake.
The results of haematological parameters of broilers chicken fed graded levels of sesame cake diets are     	Comment by Dell: Explain in detail
Presented in Table 3.There were no significant (P>0.05) difference between treatments for
Parameters measured except for neutrophil count. The birds fed the control diets compared with those fed 15% sesame seed cake diet but those fed 10% recorded the highest.

Requested add another table as commented:
Table 3 Haematological Parameters of Broiler Chicks Fed with Sesame Seed Cake.
	Parameters	Comment by Dell: List all the parameters and write result and discussion
	Control group
	Treatment group
	p-value

	
	
	
	

	
	
	
	

	
	
	
	








1


	Table 3 Haematological Parameters of Broiler Chicksens Fed Diets Containing Graded Levels ofwith Sesame Seed Cake.
	

	Parameters
	T1 (0%)
	T2 (10%)
	T3 (15%)
	T4 (20%)
	T5 (25%)
	SEM
	P- Value

	Haemoglobin (g/dL)
	11.90
	12.03
	10.80
	13.37
	11.86
	12.55
	0.49

	Red blood cell (×1012/L)
	2.33
	2.57
	2.22
	2.83
	2.49
	0.18
	0.48

	White blood cell (×109/L)
	19.77
	20.63
	19.33
	21.51
	20.36
	0.19
	0.64

	Packed cell volume (%)
	37.36
	33.33
	29.73
	36.86
	33.06
	2.38
	0.58

	Mean cell volume (FL)
	135.00
	133.67
	134.67
	129.07
	132.73
	1.59
	0.32

	Mean cell  haemoglobin (Pg)
	47.30
	46.50
	48.60
	46.90
	47.47
	0.71
	0.58

	Mean cell haemoglobin concentration (g/dL)
	34.24
	36.09
	36.21
	36.40
	35.87
	0.63
	0.61

	Red blood cell distribution width (%)
	7.80
	7.93
	7.93
	8.06
	8.53
	0.39
	0.86

	Platelet (×109/L)
	48.33
	55.00
	45.67
	44.67
	69.33
	4.86
	0.09

	Mean platelet volume (%)
	5.13
	4.66
	5.03
	4.60
	4.53
	0.20
	0.45

	Platelet distribution width (%)
	18.53
	17.90
	18.26
	17.63
	17.76
	0.25
	0.33

	Differential WBC Count
	
	
	
	
	
	
	

	Neutrophils (%)
	21.00bc
	33.66a
	20.00c
	31.66a
	28.00ab
	1.93
	0.01

	Monocytes ( %)
	1.00
	1.33
	0.66
	1.00
	0.33
	0.34
	-

	Lymphocytes ( %)
	78.00
	65.67
	82.67
	67.33
	71.67
	1.90
	0.59

	Eosinophils ( %)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Basophils  (%)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	-

	SSEM= Standard error of mean
a, a, b, c: means in the same row with different superscripts are significantly (P<0.05) different

	WBC= white blood cell




Serum Biochemistry of Broiler Chickens Fed Graded Levels of Sesame Seed Cake.
The results of serum biochemistry assay of broilers chicken fed graded levels of sesame seed cake diets are presented in Table 4. There were no significant (P>0.05) differences between treatments for any of the parameters measured.	Comment by Dell: Explain in detail
Serum Biochemistry of Broiler Chicks Fed with Sesame Seed Cake.

	Parameters	Comment by Dell: List all the parameters and write result and discussion
	Control group
	Treatment group
	p-value

	
	
	
	

	
	
	
	

	
	
	
	





























Table 4 Serum Biochemistry of Broiler Chicks Fed With Sesame Seed Cake.


	Table 4 Serum Biochemistry of Broiler Chickens Fed Graded Levels of Sesame Seed Cake.

	Parameters
	T1 (0%)
	T2 (10%)
	T3 (15%)
	T4 (20%)
	T5 (25%)
	SEM
	P- Value

	Albumin (g/100mL)
	32.67
	35.98
	34.67
	36.67
	32.67
	2.01
	0.84

	Globulin (g/L)
	32.33
	22.33
	23.66
	22.00
	27.00
	2.32
	0.16

	Total protein (g/L)
	65.00
	57.00
	58.33
	58.67
	59.67
	3.61
	0.78

	ASAT (iu/L)
	78.67
	68.33
	63.33
	58.00
	70.33
	9.04
	0.77

	ALAT(iu/L)
	14.66
	17.00
	17.33
	14.66
	25.33
	4.13
	0.62

	ASAT =aspartate amino transferase; ALAT=alanine amino transferase enzymes

	SEM: standard error of mean




















DISCUSSION 
Haematology
The haematological parameters were all similar in the chickens belonging to all the treatments of this study. Haemoglobin concentration which ranged from 10.80-13.37g/dL was similar to the range of 8.9-13.5g/dL observed by [24]. The red blood cell count in this study ranged between 2.22-2.83 ×1012/L was similar to the value 2.33 -2.66 ×1012/L reported by [24]. Who reported that many factors influence the red blood cell count in birds, which include species, age of birds, sex, hormonal influences, hypoxia and environmental effects. The authors added that the total erythrocyte count is the most valuable parameters in following the cause of disease in birds. The packed cell volume of the chickens in this study, which ranged from 29.73-36.86%, is similar to the values 22-55% given as normal by [24]. According to these authors, a PCV of less than 22% indicates anaemia, and one greater than 55%, indicates dehydration.	Comment by Dell: Mention author???????
The white blood cell of the chickens fed sesame seed cake, ranged from 19.33-21.51×109/L is similar to the values of 15-30×109/ L observed by [25]. According to this author, a white blood cell of less than 15×109/L indicates leukopenia, and one greater than 30×109/L indicate leucocytosis. The mean cell volume, mean cell haemoglobin, and mean cell haemoglobin concentration were within the normal ranged and similar to the value 90-140FL, 33-47Pg and 26-35g/dL reported by [26] according to this author the erythrocyte parameters are measurement used to characterise anaemia and help to determine the cause of the anaemia. The red blood distribution widths which ranged from 7.80-8.53 is similar to the values of 11.5-14.5% reported by [26]. According to the author these parameters measured are used to describe the normal red blood cell distribution width a variation in the size of erythrocytes is termed anisocytosis, and the presence of abnormally shaped erythrocyte is term piokilocytosis. Platelet, which ranged from 44.67-69.33×109/L is similar 65.00-75.00×109/L, the author added that an elevated platelet count is a sign of a condition called thrombocytosis. Mild elevation in the platelet count can be a sign of chronic infection. A low platelet count can be due to a condition called thrombocytopenia. It can also be a sign of disseminated intravascular coagulation, haemolytic anaemia, hypersplenism, idiopathic thrombocytopenic purpura or leukaemia. The Mean platelet volume, which ranged from 4.60-5.13% is similar to 6.0-10.0% reported by [26]. According to the author, Mean platelet volume is themeasurement of the average volume of a platelet. The Platelet distribution widths which ranged from 17.63-18.53% is similar to 15.0-17.0% reported by [26]. According to the author Platelet distribution widths is the measure of the variation in size of the platelet, and were within the normal range for healthy birds.	Comment by Dell: Who?name it	Comment by Dell: Who? Name it	Comment by Dell: Reference???
The neutrophils of the chicken in this study, which ranged from 20-30% is similar to the values of 29.5-37.5% given by [25] according to the author, an elevated neutrophils is known as neutrophilia, which could be cause by inflammation, corticosteroids and physiologic leucocytosis. A decrease is termed neutropenia which could be cause by neutrophils redistribution, decreased neutrophils production and inflammation. The eosinophils 0% of the chickens fed sesame seed cake is similar to the values of 0-7% obtained by [25]. According to [25], increased eosinophils is term eosinophilia which could be cause by parasites, foreign antigen, vaccination and toxins while a decrease is called eosinopenia which could be caused by corticosteroid and toxins. The monocyte of the broiler chickens in this study which ranged from 0.66-1.33%, is similar to the values of 0.7-2% given by [25] according to the author an abnormal monocyte is term monocytosis it can be due to a number of different conditions including inflammation, stress and autoimmune disease, while a low monocyte levels are due to a condition called monocytopenia, which is a form of leukopenia. The lymphocyte of the chicken in this study which ranged from 65-83% is similar to the values 48.9-79.03% given by [25, 27, 28]. According to this authors an increase lymphocyte is term lymphophilia which could be cause by chronic antigenic stimulation, lymphoproleferative disease and epinephrine release. A decrease is termed lymphopenia which could be cause by corticosteroid (exogenous and endogenous), radiation, acute infection and toxins. The basophils of the chickens in this study 0% is similar to the values 0.7-2% reported by [25, 27]. According to this authors, an increase basophils is termed basophilia which could be cause by severe tissue damage, inflammation, parasitism, severe stress, feed restriction and toxin exposure while a decrease is termed basopenia.	Comment by Dell: Who?	Comment by Dell: Who?	Comment by Dell: References 	Comment by Dell: Who?
Serum Biochemistry 
Table 4 Shows the results of the serum parameters and liver function enzymes of broilers chicken fed graded levels of sesame seed cake. All the parameters measured were similar among treatment diets. The serum albumin, which ranged from 32.67- 36.67 was similar to the range of [29]. According to the authors, an elevated content of albumin, termed hyperalbuminaemia, is a sign of shock and acute dehydration. On the other hand, a depressed value, known as hypoalbuminaemia, is an indication of starvation, maldigestion or malabsorption.	Comment by Dell: Who?	Comment by Dell: Who  said? Need references
The globulin of the broiler chickens in this study, which ranged from 22.00 to32.33 g/L is similar to 33 to 33.5g/L reported by [25]. According to the author, an elevated globulin concentration (hyperglobulinemia) indicates immune stimulation or chronic inflammation with increased globulin product production. On the other hand, a low globulin concentration (hypoglobulinemia) indicates low immunoglobulin concentration and can be cause by conditions such as haemorrhage, protein-losing gastro enteropathy, immunosuppression, immunodeficiency syndromes and severe malnutrition. 	Comment by Dell: Who? Name it	Comment by Dell: References????????
The total protein of the broilers chicken fed sesame cake in this study, which ranged from 57.00 to 65 g/L is similar to one reported by [26]. According to the author, low total protein concentration or hypoproteinemia, can be caused by increased plasma protein loss, decreased plasma protein production, decreased protein absorption, increased protein catabolism and age. On the other hand, an elevated protein concentration or hyperproteinemia, can be caused by increased plasma globulin or decrease plasma water content (hemoconcentration) therefore, causes of hyperproteinemia are dehydration, inflammation (infectious and non-infectious), and neoplastic conditions. The conditions may occur singly or in combination.	Comment by Dell: Who? Name it	Comment by Dell: References??????????
The ASAT iu/L which ranged from 58.00-78.67iu/L was similar to the values of 82.56-90.22 iu/L reported by [27]. Also, the ALAT iu/L which ranged from 14.66-25.33 iu/L is similar to the values of 9.39-17.22 reported by [27, 30]. This reveals that the livers of broilers chicken fed graded levels of sesame seed cake diets were functioning properly.
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