


Effect of Giloe and Cinnamon Supplementation on Carcass Characteristics in Commercial Broilers

Abstract
Feed additives are an ideal tool to boost the profits of poultry farmers. Natural medicinal products originating from herbs, spices and various plant extracts have received particular attention as possible alternatives to antibiotic growth promotants. A feeding trial of 42 days was conducted to discern the effect of dietary incorporation of giloe and cinnamon powder on carcass characteristics in broilers. A total of 120, day-old broiler chicks were divided randomly into 6 treatment groups with 2 replicates of 10 chicks each viz., T1 (control) were fed basal diet whereas in treatment group T2, T3, T4, T5 and T6, basal diet was incorporated with 1% giloe, 2% giloe, 1% cinnamon, 2% cinnamon and combination of 1% giloe and 1% cinnamon, respectively. The dressing percentage with or without giblet and thigh muscles crude protein content showed a significant (P≤0.05) difference among the broilers of different groups, while no significant difference was found in the weight of cut-up parts, processing losses, and breast meat chemical analysis on supplementation of giloe and cinnamon powder in the diet of broilers. It was concluded that giloe and /or cinnamon supplementation affects the carcass quality of broiler. 
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Introduction
[bookmark: _GoBack]The use of antibiotic growth promoters in broiler feeds has raised concerns due to residues in poultry products, environmental contamination, and the rise of antibiotic-resistant bacteria, posing risks to human health. This has led to restrictions on their use, prompting exploration of alternative growth promoters like phytogenic additives (Gupta et al., 2018). Nowadays, current research is focused to improve feed conversion ratio and the growth rate of birds using useful herbs and herbal preparations as an alternative to antibiotics (Gujral et al., 2018; Abo El-Maaty et al., 2014). Feed additives are an ideal tool to boost the profits of poultry farmers (Chowlu et al., 2019).   Cinnamon (Cinnamomum zeylanicum) is a tropical tree possessing antioxidant, antidiabetic, anti-inflammatory, antimicrobial, anticancer, antifungal, lipid-lowering and cardiovascular-disease-lowering compounds (Sangal, 2011). Giloe (Tinospora cordifolia) isa deciduous climbing shrub commonly called guduchi, which protects the body against diseases exhibiting various nutritional and phytochemical properties. Studies on cinnamon plant parts, like bark along with its essential oils, phenolic compounds, and flavonoids, have played a key role in the advancement of human and animal health. Giloy is useful in getting rid of renal calculi and reducing blood urea level. The root of giloy is a strong emetic and is used for bowel obstruction. It has anti-spasmodic, anti-inflammatory, anti-arthritic and anti-allergic properties (Chopra et al., 1982). Some studies have also shown that cinnamon powder, cinnamaldehyde alone or in combination with other essential oils, had a wide array of beneficial effects in poultry. Some of those effects include increased feed intake, improved performance, feed efficiency and health status, increased breast meat yield (Chowlu et al., 2019; Al-Kassie, 2009). The objective of this study was to determine the effect of dietary incorporation of giloe and cinnamon powder on carcass characteristics in broilers.
 Material and Methods		
The trial was conducted with one-hundred-and-twenty-day old broiler chicks. Routine vaccinations against infectious Bursal disease were carried out on the 7th day, and for Ranikhet disease on the 14th day, for the procurement of chicks. All the chicks were individually weighed and randomly divided into six groups with two replicates of ten chicks each. Dry and fresh paddy straw was used as bedding material. Identical standard managemental practices regarding brooding, feeding, watering and disease control, etc., were followed for each group during the course of the study. The six treatments used in this study were as follows: T1 basal diet (control), T2: basal diet + 1% giloe, T3: basal diet + 2% giloe, T4: basal diet + 1% cinnamon, T5: basal diet + 2% cinnamon, T6: basal diet + 1% giloe + 1% cinnamon. The basal starter and finisher diet was prepared by mixing different ingredients to meet the nutritional requirements of the broiler chicks as per BIS (1997). For carcass trait studies, two representative broiler chicks from each replicate of 6 treatment groups were sacrificed at the end of each feeding trial. The broiler chicks were off feed for 12 hours before slaughter. However, water was provided ad libitum. Before slaughter, each broiler chick was weighed. It was then killed by cervical dislocation and allowed to bleed completely by cutting the jugular vein. After complete bleeding, the weight of the bled carcass was recorded. The weight was again recorded after defeathering using hot water at 50-55. Head and shank were removed by giving cuts at the atlanto-occipital and hock joints, respectively and their respective weights were taken. Thereafter, a horizontal cut was applied posterior to the keel bone. The breast was pushed forward to expose the viscera, which was then pulled out. The weight of the carcass was then recorded as dressed yield by the following formula:
Dressing yield = live weight – (weight loss as blood, feathers, head, shank and viscera)
The weight of different cut-up parts, viz., thigh, breast, drumstick, back, neck and wings were recorded by separating them from the carcass. Heart, liver, gizzard and spleen were detached from the rest of the viscera. The gall bladder was removed from the liver. The gizzard was opened, its contents were removed, and the epithelial linings were detached. Individual weight of various organ viz., gizzard, liver, heart and spleen were taken. The dressed yield with giblet was then recorded as follows:
Dressing yield with giblet dressing yield + weight of giblet (liver, heart, spleen and gizzard)
Analysis of Meat Samples: The representative meat samples from breast and thigh were collected and analysed for proximate principles (AOAC, 2003).
Sensory Evaluation of Meat: The sensory quality of meat samples was evaluated by the meat descriptive analysis method (Keeton et al., 1984). The broiler meat from each replicate of all groups was boiled by the addition of 1.5% salt solution and served warm to panel list for sensory evaluation. A sensory panel (semi-trained) of eight judges drawn from postgraduate students and teaching staff of the College of Veterinary and Animal Sciences evaluated the meat for different attributes viz., appearance, flavour, texture, juiciness and overall acceptability. An 8- point hedonic scale was used for sensory evaluation. The broiler meat of each group was presented in small plates labelled with three-digit random codes. Panellists were provided with drinking water to rinse their mouths between meat samples. The samples were presented in random order, and panellists were asked to rate their assessment on the basis of colour, flavour, texture, juiciness 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. The breast and thigh muscle samples were analysed for dry matter, protein and fat contents as per AOAC (2003) methods.
	Bird’s body weight and feed intake were recorded weekly to calculate weight gain, feed conversion ratio and performance index.
	Data obtained was analysed statistically (Snedecor and Cochran, 1994) by using software SPSS 16 with the one way Analysis of Variance (ANOVA) technique.  
Results and Discussion
The results related to the dietary addition of different levels of giloe and cinnamon powder and their combination on carcass characteristics is presented in Table 1 and Figure 1. 
Table 1. Carcass characteristics of broiler chicks fed experimental diets
	Parameters
	T1
	T2
	T3
	T4
	T5
	T6

	Dressing % without giblet*
	59.64cd
	63.71ab
	60.15c
	62.06b
	63.94a
	57.99d

	Dressing % with giblet*
	64.37b
	69.34a
	64.98b
	67.58a
	69.30a
	63.50b


a,b,c,dvalues bearing different superscripts in a row differ significantly from each other, * P≤0.05



Fig 1: Average value of dressing percentage with or without giblets of broiler chicks during the finisher phase fed diets incorporated with giloe and cinnamon powder
Carcass characteristics, viz., dressing percentage with or without giblet significantly (P≤0.05) differed among the broilers of different treatment groups. The dressing percentage without giblet was maximum in treatment group T5 (63.94%) and minimum in T6 (57.99%). The dressing percentage with giblet was maximum in treatment group T2 (69.34%) and minimum in T6 (63.50%). The cut-up parts (Table 2), viz., neck, back, wing, breast, thigh, drumstick and organs such as heart, liver, gizzard and spleen, were found to be statistically (P≥0.05) similar among the broilers of different treatment groups. However, the data showed an increase in the liver and gizzard weight but a fall in heart weight in broilers of the supplemented groups compared to the control group. These results are in agreement with the findings of Lee et al. (2003), Hernandez et al. (2004), Barreto et al. (2008),   Toghyani et al. (2011), Khaligh et al. (2011) and Symeon et al. (2014) who reported that cinnamon powder, cinnamon extract, cinnamaldehyde or oil extract from cinnamon had no significant effect on internal organs weight. However, an increase in the liver weight was observed in response to feeding the diet containing cinnamon, curcuma, ginger or ascorbic acid (Kumar et al., 2025), which is in line with the present study. 
Table 2. Cut up parts and organs weight of broiler chicks fed experimental diet
	Parameters
	T1
	T2
	T3
	T4
	T5
	T6

	Cut-up parts

	Neck
	3.20
	3.19
	3.20
	3.18
	3.19
	3.19

	Wing
	5.73
	5.72
	5.73
	5.73
	5.72
	5.72

	Back
	11.34
	10.62
	10.66
	11.61
	12.60
	11.00

	Breast
	19.53
	18.94
	19.55
	18.69
	19.59
	16.99

	Thigh
	11.30
	11.03
	11.03
	11.20
	11.35
	9.55

	Drumstick
	8.43
	8.13
	7.77
	8.59
	8.10
	7.72

	Organs weight

	Heart
	0.57
	0.43
	0.53
	0.48
	0.54
	0.53

	Liver
	2.06
	2.53
	2.08
	2.31
	2.15
	2.26

	Gizzard
	2.07
	2.65
	2.20
	2.73
	2.66
	2.71

	Spleen
	0.06
	0.06
	0.06
	0.06
	0.06
	0.06



The increased liver weight could be related to less hepatic lipid mobilization since liver is the major site of lipogenesis in poultry (Leveille et al., 1975). Another possibility of increased liver weight might be related to shifting in lipid uptake from the circulation to hepatic tissue since plasma concentrations of triglycerides and total cholesterol were decreased. On the contrary, Shirzadegan (2014) found decreased liver weight due to a reduction in the secretion of some enzymes. 
	The dressing percentage of the present study was significantly (P≤0.05) different. Kumar et al. (2025) reported an increase in dressing out percentage on feeding diets supplemented with cinnamon, curcuma, ginger or ascorbic acid, which is in line with the result of our study. Sang-Oh et al. (2013) also reported significantly higher dressing percentage in broilers fed a cinnamon powder-supplemented diet. The increased dressing out percentage might be due to the stimulating effect of their bioactive compounds on protein and fat metabolism Osawa et al., 1995; Zhang et al., 2009). The results are in agreement with the findings of Alcicek et al. (2004), who observed an improvement in carcass efficiency of broilers when in the essential oils of animals were mixed with the diet. A possible reason for promoting an increase in carcass yield could be more intensive amino acid anabolism (Szewczyk et al. 2006). On the contrary, Koochaksaraie et al. (2011) revealed that the supplementation of cinnamon powder at a dose rate of 250 to 2000mg/kg in broiler diets did not have any influence on the carcass parameters. Similarly, Toghyani et al. (2011) also did not observe any significant impact of diets supplemented with 2 and 4g/kg of cinnamon on carcass parameters in broilers. Singh et al. (2014) also reported that supplementation of giloe has no significant effect on carcass characteristics, and these findings corroborate well with the findings of Dwivedi (2013).
Conclusion
It was concluded that Giloe and/or cinnamon supplementation affects carcass quality in broilers. Dietary inclusion of 1% giloe and/or cinnamon can improve carcass characteristics. These natural additives show potential as alternatives to antibiotic growth promoters in poultry production.  
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