



Sensory attributes of meat influenced by dietary inclusion of Sahjan (Moringa oleifera Lam.) leaf powder and Tejpatta leaf powder (Cinnamomum tamala) in Commercial broiler chickens 
ABSTRACT

A feeding trial was conducted to discern the influence of dietary incorporation of sahjan (Moringa oleifera Lam.) leaf powder and tejpatta (Cinnamomum tamala) leaf powder sensory characteristics of meat in commercial broiler chicken. A total 120 day-old broiler chicks were divided randomly into 4 treatment groups with 3 replicate each i.e. 10 broiler chicks per replicate. Chicks of  treatment T1 (control) were fed basal diet (starter and finisher diet), as per BIS (2007) specification, whereas in treatment groups T2, T3 and T4, basal diet was incorporated with 0.5% sahjan leaf powder, 0.5% tejpatta powder and 0.25% sahjan leaf powder with 0.25% tejpatta  leaf powder, respectively. Statistical analysis was conducted using SPSS version 20. ANOVA, followed by Duncan’s Multiple Range test was used for multiple comparisons. The results showed that significant (P≤0.05) 
difference was observed in the appearance, juiciness, tenderness of meat of the broiler chicken birds fed diet with combination of sahjan (0.25%) and tejpatta (0.25%) leaf powder. But non-significant (P≥0.05) 
difference was observed in the flavour of meat of the broilers fed diet with sahjan and tejpatta leaf powder  alone and in combination during 42th days of  study period.   So overall acceptability of commercial broiler chicken meat was significantly (P≤0.05) affected by sahjan and tejpatta leaf powder  inclusion in their diet.  It can be concluded that inclusion of 0.25% sahjan (Moringa oleifera) leaf powder and 0.25% tejpatta (Cinnamomum tamala) leaf powder in their diets had significant positive influence on sensory characteristics of meat of commercial broiler chickens.
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1. INTRODUCTION
As an important part of animal production, the diet represents the component of highest cost of the sector, surpassing 70% of total costs. However, these costs are closely related to the availability of feed ingredients commonly used in the formulation of diets for animals and poultry birds. In this regard, corn and soybean meal together can account for approximately 90% of the total volume of a diet in poultry sector, but because they are commodities, these products are subject to price fluctuations in the market. So some alternative feedstuffs aiming to reduce production costs without compromising animal production performance (Ayaşan et al., 2020).  The prohibition of the use of antibiotics in poultry production in several countries around the world has led nutritionists nowadays to seek foods, mostly plants, which, in addition to having good nutritional profiles, also promote growth effects in birds (Ekizoğlu et al., 2020). Several plants known for their beneficial effects on human nutrition have been investigated as alternative ingredients in animal feeding. One of the well known tree that is Sahjan  tree is also known as  Moringa oleifera Lam. belongs to the species of the genus Moringa of the family Moringaceae.  Sahjan is a tropical tree has earned the name “Miracle tree”   indigenous to the lower parts of the Himalaya mountain range. It is now spread throughout tropical regions in Africa, Asia, and Southern-America (Dubey et al., 2013). Renowned for its robust nutritional profile, drumstick leaf meal boasts substantial levels of crude protein ranging from  22% to 30%, alongside essential amino acids, minerals,  phenolic compounds and vitamins ( Lata et al. 2024;  Lu et al. 2016). Tejpatta  (Cinnamomum tamala)  tree belongs to the genus Cinnamomum  belonging to the family Lauraceae comprises 270 species which occur naturally in Asia and Australia. They are evergreen trees and shrubs and most species are aromatic and many are economically important.  Leaves of  tejpatta  ( Cinnamomum tamala ) are widely used as a spice and also yield an essential oil on distillation. The essential oil of the leaves called tejpatta oil is medicinally used as carminative, anti-flatulent, diuretic and in cardiac disorders  (Showkat et al. 2004). It has hypoglyacemic and hypolipidemic properties (Kar et al., 2003). It is commonly used in food industry, because of its special aroma (Chang and Cheng 2002). The current study was conducted to evaluate the effect of dietary incorporation of  sahjan (Moringa oleifera Lam.) leaf powder and tejpatta (Cinnamomum tamala) leaf powder on sensory characteristics  of  
meat of commercial  broiler chicken.
2.  MATERIALS AND METHODS
2.1 Experimental location
The experimental trial was conducted to discern the influence of dietary inclusion of  sahjan (Moringa oleifera  Lam.) leaf powder and tejpatta  (Cinnamomum tamala) powder on sensory evaluation of meat and feed cost economics of commercial broiler chickens. The entire study was conducted at  Instructional Poultry Farm and Department of Animal Nutrition, College of Veterinary and Animal Sciences, G.B. Pant University of Agriculture and Technology, Pantnagar during the month of  February, 2019.

2.2 Procurement of Sahjan leaf powder and Tejpatta leaf  powder
Sahjan  leaves were collected  from Pantnagar and adjoining areas. These leaves were shade dried to avoid nutrient loss and ground to power by an electric feed grinder. Tejpatta leaves was procured from the Medicinal Plant Research and Development Centre, G.B. Pant University of Agriculture and Technology Pantnagar and stored under ambient temperature. Thereafter, the required amount of  tejpatta  was weighed in a weighing balance and dried in hot air oven at  700C for 48 hours then dried leaves were then run through a hammer mill sieve with a size of 4-5mm to produce the sahjan and tejpatta  leaf powder  and then stored in air tight polythene bags in a cool and dry place to prevent it from moisture.
2.3 Experimental birds and housing management
 A total of 120, day-old commercial broiler chicks (Ven Cobb 400 strain) were procured from D.N. poultry, Haldwani, Uttarakhand and randomly allocated into 4 treatment groups with 3 replication having 10 chicks in each in a completely randomized design. The feeding trial lasted for 42 days viz., 0-21 days (starter phase) and 21-42 days (finisher phase). All birds were individually weighed and the broiler birds were housed in deep litter system. The birds were vaccinated for RDF strain in 1st week, IBD on 14th days and RD vaccine (Lasota strain) booster on 28th day. All birds received feed and water ad-libitum. Throughout the trial, adequate light (for 18 hours) and proper ventilation was provided to the all broiler birds. The experiment was conducted in strict compliance with the guidelines of ‘Institutional Animal Ethics Committee 
(IAEC)’, GBPUAT, Pantnagar, India.
 2.4  Experimental  treatment and  diet:
There were four dietary treatments, in which  sahjan leaf and tejpatta leaf powder were incorporated in the basal diets for broilers (starter 0-3 weeks and finisher 3-6 weeks) for a period of 6 weeks as shown below:

	 Experimental groups
	Description of treatments

	T1
	Basal diet (control) 

	T2
	Basal diet incorporated with 0.5% sahjan leaf powder

	T3
	Basal diet incorporated with 0.5% tejpatta leaf  powder

	T4
	Basal diet incorporated with 0.25% sahjan leaf powder + 0.25% tejpatta leaf powder


Two types of basal diets i.e. broiler starter and broiler finisher diets were prepared (Table 1) to meet the nutrient requirement of starter (0-3 weeks) and finisher (3- 6 weeks) as per BIS (2007)  specification. The feeds were analysed for proximate principles as per standard methods 
(AOAC, 2005)
Table 1: Ingredient composition used for   formulation of  broiler chicks (starter and finisher) basal diet

	Ingredients (%)
	Broiler starter 
(0 -3 weeks)

	Broiler finisher 
(3 – 6 weeks)


	Maize
	53.0
	56.0

	Rice polish
	04.0
	06.0

	 Deoiled soyabean meal
	30.0
	25.0

	Groundnut cake 
	10.0
	08.0

	Vegetable oil
	0.725
	2.325

	Lysine
	0.20
	0.20

	DL-methionine
	0.30
	0.30

	Dicalcium phosphate
	01.00
	1.40

	Trace mineral mixture
	0.25
	0.25

	Common salt
	0.30
	0.30

	Vitamin premix 
	0.025
	0.025

	Coccidiostat
	0.05
	0.05

	Hepatocare
	0.10
	0.10

	Choline chloride
	0.05
	0.05

	                  Total
	100.00
	100.00


2.5  Carcass traits:
For the carcass trait assessments,  two representative broiler chickens from each replicate of all treatment groups were euthanized at the conclusion of the  42th  days of the experimental trial to evaluate  sensory characteristics of meat  in  broiler birds. A 12-hour fasting period was enforced prior to slaughter. Prior to the slaughter procedure, each broiler chicken was weighed individually. The euthanasia process involved cervical dislocation to ensure humane treatment of the birds. Following dislocation, complete exsanguinations was performed by making an incision in the jugular vein to facilitate thorough blood drainage.
2.6 Sensory evaluation of meat: 
The sensory quality of meat samples was evaluated by meat descriptive analysis method (Keeton and feeding, 1984). The broiler chicken meat from each replicate of all groups was boiled by addition of 1.5% salt solution and served warm to panellist for sensory evaluation. A sensory panel (semi trained) of eight judges drawn from post graduate students and teaching staff of College of Veterinary and Animal Sciences evaluated the meat for different attributes viz., appearance, flavour, texture, tenderness,  juiciness and overall acceptability.  An 8-point hedonic scale was used for sensory evaluation. The samples were presented in random order and panellists were requested to rate their assessment of colour, flavour, texture, juiciness, tenderness  and overall acceptability on an 8-point hedonic scale. A score of 5 or below was considered a limit of acceptability for all sensory attributes tested.
2.7  Statistical Analysis
The data were presented as means ± standard error (SE). Statistical analysis was conducted using SPSS version 20. ANOVA, followed by Duncan’s Multiple Range test was used for multiple comparisons. Statistical differences were determined at the 5% level of significance. 
3. RESULTS AND DISCUSSION:

3.1 Proximate composition (%DM basis) of   sahjan and tejpatta  leaf powder  
The proximate composition (%DM basis) of sahjan (Moringa oleifera) and tejpatta (Cinnamomum tamala) leaf powder is presented in Table No. 2
Table 2: Proximate composition (%DM basis) of   sahjan and tejpatta  leaf powder  
	Attributes 
	              Chemical composition (% on dry matter basis)

	
	Crude Protein
	Ether Extract
	Crude Fibre
	Total Ash
	Nitrogen Free Extract

	Sahjan leaf  powder
	21.52
	5.37
	14.25
	8.50
	50.36

	Tejpatta  leaf powder
	8.78
	4.10
	23.76
	8.75
	54.61


3.2   Chemical composition (%DM basis) of experimental diet fed to commercial broiler chicken
Basal diet was formulated iso-nitrogenous and iso-caloric for broiler starter and finisher to meet out the nutritional requirements as per BIS (2007)  recommendation. The chemical composition (%DM basis) of basal experimental diets fed to broiler starter and finisher chickens is presented in Table No. 3.
Table 3: Chemical composition (%DM basis) of experimental diet
	      Attributes
	                     Commercial broiler chicken  

	
	Starter (0-3 weeks)
	Finisher  (3-6 weeks)

	Organic matter
	93.55
	91.75

	Crude protein
	22.29
	20.26

	Ether extract
	4.26
	5.19

	Crude fiber
	4.39
	4.39

	Total ash
	6.45
	6.29

	Nitrogen free extract
	62.61
	63.97

	Calcium
	1.15
	0.89

	Total Phosphorus
	1.16
	0.94

	Metabolisable Energy (Kcal/Kg of feed ) Calculated
	3415.02
	3437.25


3.3   Sensory Characteristics of breast muscles
The sensory characteristics viz., appearance, flavour, juiciness, texture, tenderness and overall acceptability of meat of commercial broiler chicken of different treatment groups due to incorporation of sahjan and tejpatta leaf powder in the diet are shown in Table No.4.
Table 4: Average values for sensory characteristics of meat of broiler chicken fed diets incorporated with tejpatta and sahjan leaf powder
	Attributes
	Treatments

	
	T1
	T2
	T3
	T4
	SEm

	P-Value

	Appearance*
	5.43±0.09b
	5.78±0.28b
	5.95±0.41ab
	6.78±0.12a
	0.185
	0.032

	Flavour
	5.54±0.18
	5.94±0.34
	5.80±0.44
	6.68±0.31
	0.190
	0.171

	Juiciness*
	5.12±0.31c
	5.92±0.30b
	5.34±0.03ab
	6.67±0.08a
	0.204
	0.005

	Texture
	5.91±0.31
	6.63±0.15
	6.15±0.80
	7.52±0.73
	0.306
	0.274

	Tenderness* 
	5.63±0.43b
	5.94±0.29b
	5.54±0.10b
	7.50±0.72a
	0.305
	0.048

	Overall acceptability* 
	5.08±0.71b
	5.83±0.33b
	5.77±0.27b
	8.58±0.08a
	0.442
	0.002


{T1 : Control;  T2: Basal diet with Sahjan leaf powder (0.5%);  T3: Basal diet with  Tejpatta powder (0.5%);  T4 : Basal diet with Sahjan leaf powder (0.25%) + Tejpatta powder (0.25%)
Means with different superscripts (a, b, c) in a row differ significantly (P≤ 0.05) from each other;   * significant 
Results observed that a significant (P≤0.05) difference was observed in the appearance of meat of the broiler chicken birds fed diet with combination of sahjan (0.25%) and tejpatta (0.25%) leaf powder during 42 day feeding trial. Significantly (P≤0.05) higher value of appearance of meat was noticed in T4 (6.78) group and lower value in T1 (5.43) group. However values were noted to be statistically similar in T2, and T3 treatment group. Non-significant (P≥0.05) difference was observed in the flavour of meat of the broilers fed diet with sahjan and tejpatta leaf powder alone and in combination during 42th days of  study period.  A significant (P≤0.05) difference was observed in the juiciness  of meat of the broiler chicken birds fed diet with combination of sahjan (0.25%) and tejpatta (0.25%) leaf powder i.e. T4 (6.68) group as compared to control group. In case of texture of meat, non-significant (P≥0.05) difference was observed in  alone and in combination of treatment  during 42th days of  study period. A  significant (P≤0.05) differences in tenderness of meat were observed when broiler birds were fed sahjan and tejpatta leaf powder  in their diet and significantly (P≤0.05) more tenderness of meat in T4 (7.50±0.72 ) group was observed as compared to control (5.63±0.43) group. So overall acceptability of commercial broiler chicken meat was significantly (P≤0.05) affected by sahjan and tejpatta leaf powder    inclusion in diet during this feeding trial.
In the present study, the physical characteristics viz., appearance, flavour, juiciness, texture, tenderness and overall acceptability of meat was significantly (P≤0.05) influenced by incorporation with sahjan (0.25%) and tejpatta (0.25%) leaf powder. This study was agreement with Biswas et al. (2015) in broiler chicken supplemented 0.5 to 2.0% Moringa oleifera leaf powder in the basal diet showed superior values for texture, juiciness, and overall acceptability upon organoleptic evaluation on an 8-point hedonic scale by the sensory Panel.  Also Harshini et al. (2022) reported that inclusion of Moringa oleifera leaf powder at 5 to 15% level showed superior values for texture, juiciness, and overall acceptability upon organoleptic evaluation on an 8-point hedonic scale by the sensory Panel. In contrast  Zanu et al. (2012)  reported that adding sahjan leaf powder to the basal experimental diet of broiler chicks did not affect sensory characteristics of broiler meat. Also  Ologhobo et al. (2014) reported that incorporation of sahjan to the basal experimental diet of broiler chicks did not significantly affect appearance, flavour, juiciness, texture and overall acceptability of broiler meat. 
4. CONCLUSION:
Based on the findings of the research, it can be concluded that dietary inclusion of  0.25% sahjan leaf powder and 0.25% tejpatta leaf powder had significant positive influence on sensory characteristics of meat of commercial broiler chickens.
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