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			Abstract | This study examined the effects of honey supplements on carcass and meat quality in New Zealand White rabbits. This study used 32 rabbits divided into 4 treatments, P0 as a control, P1 given honey supplements 0.2 ml kg-1 body weight, P2 given honey supplements 0.4 ml kg-1 body weight, and P3 given honey supplements 0.6 ml kg-1 body weight. Rabbits were reared for eight weeks. The parameters studied were carcass percentage, meat bone ratio, physical quality and chemical quality of meat. The results showed that the treatment of honey supplements was significantly different (P<0.05) to the percentage of carcass, but not significantly different (P>0.05) to the meat bone ratio. Honey significantly affected cooking and drip loss (P<0.05) but had no effect on tenderness, pH, or water-holding capacity (P>0.05). Honey significantly influenced fat, protein, and carbohydrate content (P<0.05), but not water or ash content (P>0.05). Honey supplements increased carcass percentage, reduced cooking and drip losses, raised protein content, and lowered fat and carbohydrate content.
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			INTRODUCTION

			Currently, changes in mindset and healthy lifestyle trends in society are opening up opportunities for livestock businesses, one of which is rabbit farming which provides animal protein (Cullere and Zotte, 2018). Rabbits excel with high feed efficiency and can produce up to 10 litters annually, averaging six kits per litter (Petrescu and Petrescu, 2018). Apart from that, rabbit meat also has the advantage of having a high protein content and low fat (Frunza et al., 2023). Kumar et al. (2023) stated that rabbits are capable to produce meat with a protein content of up to 25.08%. Therefore, rabbits have also been named as one of the versatile livestock species that responds to bioeconomic principles that encourage efficient use of resources which makes rabbit meat have added value, such as functional food (Petrescu and Petrescu, 2018).

			New Zealand White (NZW) rabbits are a type of meat rabbit with high production performance as a potential source of animal protein which is widely reared in Indonesia (Brahmantiyo et al., 2017; Amira et al., 2023; Frunza et al., 2023). NZW rabbits are commonly used in therapeutic research and for producing hyperimmune serum (Putri et al., 2018; Putri et al., 2022). Rearing NZW rabbits in Indonesia faces challenges in achieving optimal production.

			Indonesia, as a tropical country, with an average daily temperature of 30-350C, is an inadequate habitat for rabbit rearing activities. Rabbits are more susceptible to heat stroke than other animals (Marhaeniyanto et al., 2015). Rabbits have a limited ability to sweat and cool themselves. Prolonged heat exposure causes hyperthermia and stress in rabbits (Liang et al., 2022). Heat stress reduces body weight gain (20-25%), feed efficiency (8-15%), and reproductive performance (6-10%) while increasing mortality (9-12%) and lowering meat and carcass quality (Abdelsalam and Fathi, 2023). Rabbit meat quality can be influenced by various variables such as genetics, rearing system, feed and environment (Siregar et al., 2014; Kumar et al., 2023). Rabbit meat protein acts as an antioxidant and inhibits angiotensin-converting enzyme (ACE) (Chen et al., 2021; Permadi et al., 2019). However, several studies conducted in Indonesia regarding the protein content of rabbit meat have not provided maximum results, less than 25%, namely 19.99% (Fadlilah et al., 2020) and 20.22%-21.02% (Sutaryo et al., 2021). Supplements are needed to minimize stress and maintain optimal performance.

			Honey is one of the ingredients used not only because of its high nutritional content, but also because of its health benefits. Previous research results prove that a large number of beneficial elements are found in honey such as protein, essential amino acids, unsaturated fatty acids, especially linolenic and linoleic acids, minerals, vitamins, flavonoids and phytosterols. Phenolic compounds in honey show great variability, as well as strong antioxidant capabilities (Olas, 2020). The high antioxidant content in honey also has the potential to eliminate free radicals resulting from stress in rabbits (Pita-Calvo et al., 2017; Olas, 2020; Ramli et al., 2021). Giving honey has a significant effect on the slaughter weight of male quail at the age of 10 weeks (Tugiyanti et al., 2021). Research Abdel-Hamid and El-Tarabany (2019), using bee pollen as an oral supplement at a dose of 250 or 350 mg/kg body weight, can increase the ratio of feed, immunity, and blood index in rabbits. Based on the content of honey, honey can be utilized as a supplement for rabbits. Giving honey supplements is valuable as an antioxidant for rabbits and can improve the quality of carcass and NZW rabbits meat. This study aims to analyze the effect of honey supplements on the quality of rabbit carcasses and rabbit meat. Carcass quality includes the percentage of carcass dan MBR, and meat quality meat includes the physical properties and chemical properties of rabbit meat. 

			MATERIALS AND METHODS 

			Ethical Approval

			This study was approved by the Animal Ethics Committee of the University of Malayahati, Indonesia (Approval number: 4169/EC/KEP-UNMAL/III/2024)

			Animals, Supplement Treatment and Management 

			A randomized block design was used with 32 New Zealand White rabbits (2-3 months old) divided into four weight-based groups. P0 as a control (rabbits not given honey), P1 rabbits given honey supplements 0.2 ml/kg body weight, P2 rabbits given honey supplements 0.4 ml/kg body weight, P3 rabbits given honey supplements 0.6 ml/kg body weight. Rabbits were reared for eight weeks in galvanized cages (30×40×50 cm)3. Honey from Apis mellifera bees with Acacia crassicarpa nectar was given orally each morning.

			Rabbit Slaughtering, Carcass and Meat Analysis

			Rabbits are slaughtered by cutting the carotid artery, jugular vein, trachea, esophagus, and vagus nerve (Nakyinsige et al., 2014). Slaughtered rabbits were bled, skinned, and had their genitals, bladder, gastrointestinal tract, and distal legs removed. The head, set of organs, liver, and kidneys were removed from each carcass to obtain the reference carcass (RC), which included the meat, bones, and fat deposits (Zotte et al., 2016). Carcass percentage was calculated as (carcass weight ÷ slaughter weight) × 100%. The meat bone ratio is obtained by dividing the weight of lean meat by the weight of carcass bones.

			Analysis Physical Properties of Meat

			The physical properties of meat observed in this study include tenderness, cooking loss, drip loss, pH, and water holding capacity (WHC). A pH meter was used in determining the pH value of the meat (Iso and Kennedy, 2021). In the determination of meat cooking losses, meat samples were put into a plastic bag, cooked at 80°C for 45 mins, cooled at room temperature then weighed. Differences in weights before and after cooking was expressed as a percentage to form the cooking loss values (Iso and Kennedy, 2021).

			Water-holding capacity (WHC) was determined by compressing meat on filter paper between plates. Measurements were carried out on muscles stored at 20C, 24 hours after slaughter. WHC was assessed by placing 3 g of meat on filter paper (7 cm of diameter). The paper containing the sample was placed between two glass plates and immediately given a load of 2.25 kg, for 5 minutes. Furthermore, the wet filter paper is weighed immediately after the compressed meat is removed. The WHC percentage is calculated as the ratio of the weight percentage of water released (weight of wet filter paper-weight of dry filter paper) to the initial weight of meat. (Frunza et al., 2023). 

			Measurement of meat drop loss is carried out by weighing a meat sample with a thickness of 2.0 cm without fat and connective tissue, recorded as the initial weight of the sample. After that, the meat is tied with string and hung until it is tightly wrapped. Meat should not touch the plastic bag. Hang the meat at room temperature for 24 hours. Before weighing, the meat is dried and then weighed (Arsana et al., 2019). Drip loss (%) was calculated as [(initial weight − final weight) ÷ initial weight] × 100.

			Chemical Properties of Meat

			The chemical properties of meat include water content, ash, protein, crude fiber, fat and carbohydrates. Measuring the chemical properties of meat used the proximate analysis method based on the Association of Official Agricultural Chemists (AOAC, 2005). Meanwhile, the analysis of carbohydrate content uses the calculation: 100-(protein + fat + ash content) (Setyorini and Puspitasari, 2021).

			Statistical Analysis

			The study results were analyzed using one-way analysis of variance (ANOVA). ANOVA) was used to analyze the data in the general linear including carcass percentage, MBR, physical and chemical properties of meat. ANOVA applied to SPSS conforms to Group Random Design. The difference between treatments was analyzed using Duncan’s multiple distance test and was considered significant at P<0.05.

			RESULTS AND DISCUSSION

			Honey is a natural and nutritious food produced by honey bees from nectar and plant pollen. Honey contains 16 oligosaccharides including 11 disaccharides and 5 trisaccharides. The oligosaccharide components in honey have potential prebiotic activity by increasing the population of bifidobacteria and lactobacilli. Honey has antibacterial, antioxidant, anti-inflammatory activity so it can be used to fight infections, help heal wounds, treat infections, fight metabolic syndrome and increase immunity (Pita-Calvo et al., 2017). Based on the content and benefits of honey, giving honey supplements to rabbits is expected to increase nutritional intake which has implications for improving the quality of rabbit carcasses and meat.

			Carcass Quality

			Percentage of carcasses: Percentage of NZW rabbits carcasses with honey supplement treatment presented in Table 1. Based on Table 1 showed that giving honey supplements had a significant effect (P<0.05) on the percentage of NZW rabbit carcasses. Rabbits given 0.4 ml/kg body weight (P2) and 0.6 ml/kg body weight (P3) honey supplements had a higher carcass percentage than the rabbits given honey supplements 0.2 ml/kg body weight (P1) and control. Honey contains essential components, including minerals, vitamins, and enzymes, beneficial for metabolism (Edo et al., 2023). This is in line with Syahpura et al. (2020) which used Fruktooligosakarida (FOS) in NZW cross-bred rabbits which was able to produce a carcass percentage of up to 56.7%.

			Table 1: Percentage of NZW rabbit carcasses with honey supplement treatment.

			
				
					
					
					
					
				
				
					
							
							Treatment

						
							
							Slaughter weight (g)

						
							
							Carcass weight

							(g)

						
							
							Carcass Percentage (%)

						
					

					
							
							P0

						
							
							1,865 ± 227.13a

						
							
							1,015 ± 150.11a

						
							
							53.55 ± 0.09a

						
					

					
							
							P1

						
							
							1,872 ± 133.37a

						
							
							1,005 ± 72.75a

						
							
							 53.92 ± 0.06b

						
					

					
							
							P2

						
							
							1,895 ± 66.39a

						
							
							1,023 ± 31.75a

						
							
							54.61 ± 0.24c

						
					

					
							
							P3

						
							
							2,122 ± 297.34a

						
							
							1,155 ± 161.65a

						
							
							 54.42 ± 0.01b,c

						
					

				
			

			Note: The same superscript in the same column shows that it is not significantly different (P<0.05); while different superscripts show that it is significantly different (P<0.05).

			Table 2: Meat bone ration from NZW rabbits treated with honey supplements.

			
				
					
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							Meat weight (g)

						
							
							Bone weight (g)

						
							
							MBR

						
							
							Percentage of meat (%)

						
							
							Bone percentage (%)

						
					

					
							
							P0

						
							
							846 ± 127.02

						
							
							169 ± 23.09

						
							
							4.94 ± 0.07

						
							
							83.33 ± 0.09

						
							
							16.67 ± 0.09

						
					

					
							
							P1

						
							
							836 ± 50.81

						
							
							169 ± 6.92

						
							
							5.00 ± 0.10

						
							
							83.17 ± 0.42

						
							
							16.83 ± 0.42

						
					

					
							
							P2

						
							
							855 ± 30.60

						
							
							168 ± 1.15

						
							
							5.05 ± 0.15

						
							
							83.56 ± 0.63

						
							
							16.44 ± 0.63

						
					

					
							
							P3

						
							
							965 ± 139.14

						
							
							191 ± 22.52

						
							
							5.08 ± 0.13

						
							
							83.47 ± 0.62

						
							
							16.53 ± 0.62

						
					

				
			

			Note: The results of Anova analysis show that the MBR parameters are not significantly different (P<0.05) between treatments.

			Meat bone ration (MBR): Meat bone ration is a comparison to find out how much meat is produced compared to bone (Wibowo et al., 2014). Meat bone ration from NZW rabbits treated with honey supplements can be seen in Table 2. The percentage of bone meat in NZW rabbits between treatments was not significantly different (P>0.05). Honey contains the mineral calcium and gluconic acid which can affect bone growth. Honey also contains polyphenols, vitamins (A, C, E and beta-carotene) which are antioxidants and anti-inflammatory substances that are able to protect bones, through their polyphenol content which works on several signaling pathways, leading to bone anabolic and antiresorptive effects (Ramli et al., 2021). Based on these results shows that giving honey at 0.6 ml/kg body weight is still able to maintain the same bone percentage value as the group that did not give honey supplements. Prentice et al. (2005) stated that calcium carbonate supplementation can increase bone growth resulting in greater bone mineral addition. 

			Meat Quality

			Physical quality of meat: The physical quality of meat observed in this study includes: pH, meat tenderness, cooking loss, water holding capacity and drip loss. The physical quality of NZW rabbit meat treated with honey supplements can be seen in Table 3. pH and is an important indicator in determining meat quality. It should be used in the evaluation of meat standards especially in selecting meat aging process (Weglarz, 2010). Based on Table 3, it shows that the pH of the meat in all treatment groups was still at standard with an average 5.9-6.2. The pH of meat in NZW rabbits between treatments was not significantly different (P>0.05). The pH of meat is measured at pH 7.1 and after slaughter, the pH becomes acidic (pH 5.5-6.2) within 18-24 hours due to the conversion of glycogen to lactic acid (Firmansyah et al., 2015; Zotte et al., 2016; Pusparini et al., 2020). 

			Meat tenderness was evaluated using physical methods. The results showed that P0 and P3 had the same level of tenderness, while P1 and P2 had different levels of tenderness. This result indicate that honey supplement had no effect on the level of rabbit meat tenderness. Meat tenderness is related by the biochemical properties of muscle fibers and connective tissue matrix and increases with age due to degradation of cytoskeletal proteins. Meat tenderness influenced by handling and slaughter conditions, genetic characteristics, and animal growth (Zotte et al., 2016). Rabbit meat tenderness in this study smaller than Firmansyah et al. (2015) 2.35 ± 0.38 and the research by Hermawan et al. (2021) 3.78 ± 0.05. 

			Cooking loss is the difference in weight of meat before and after cooking and is expressed as a percentage. The average cooking loss for rabbit meat in this study showed that P0 and P1 were higher and significantly different (P<0.05) from P2 and P3. Cooking loss in this study was lower than the 43.57% reported by Firmansyah et al. (2015) for local rabbits 2015, while Brahmantiyo et al. (2014) stated that the cooking loss of male Rex rabbits was 36.01%. Research by Hermawan et al. (2021) expressed that NZW crossbred rabbits produce cooking losses ranging from 35.00-40.00%. Giving honey at levels 0.4 and 0.6 ml/kg body weight produced better meat tenderness. The meat quality related to the amount of nutrients lost during cooking. According to Liur et al. (2022), the amount of cooking loss is influenced by the amount of damage to cell membranes, the amount of water that comes out of the meat, the shelf life of the meat, protein degradation and the ability of the meat to bind water. 

			Table 3: The physical quality of NZW rabbit meat treated with honey supplements.

			
				
					
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							pH

						
							
							Tenderness (kg cm-2)

						
							
							Cooking loss (%)

						
							
							WHC (%)

						
							
							Drip loss (%)

						
					

					
							
							P0

						
							
							6.11 ± 0.01a

						
							
							1.46 ± 0.01b

						
							
							17.61 ± 0.38b

						
							
							19.99 ± 0.56a,b

						
							
							15.64 ± 0.11c

						
					

					
							
							P1

						
							
							5.93 ± 0.02a

						
							
							1.34 ± 0.01a

						
							
							22.54 ± 0.84b

						
							
							21 15 ± 0.05a

						
							
							14.38 ± 0.25b

						
					

					
							
							P2

						
							
							6.05 ± 0.02a

						
							
							1.52 ± 0.05c

						
							
							15.99 ± 0.37a

						
							
							18.79 ± 0.24b,c

						
							
							12.83 ± 1.43a

						
					

					
							
							P3

						
							
							6.22 ± 0.03a

						
							
							1.45 ± 0.02b

						
							
							15.55 ± 0.44a

						
							
							18.39 ± 1.66c

						
							
							11.93 ± 0.02a

						
					

				
			

			Note: The same superscript in the same column shows no significant difference (P<0.05); while different superscripts show significant difference (P<0.05).

			Drip loss is an indicator used to show the loss of several nutritional components of meat accompanied by the release of meat juice over time. Based on the results of statistical analysis of meat drip loss in all treatments showed that P1, P2 and P3 are significantly different (P<0.05) from P0, this shows that giving honey supplements has an effect on meat drip loss. The dose of honey supplement also affects the drip loss value, giving honey 0.4 and 0.6 ml/kg body weight resulted in lower drip loss values compared to 0.2 ml /kg body weight. Low drip loss indicates better protein water retention, preserving nutritional content. Arsana et al. (2019) states that the number of droplets lost is influenced by the amount of liquid that comes out of the meat and the presence of factors related to the water holding capacity of meat proteins.

			Water-holding capacity of meat is defined as the ability of the postmortem muscle (meat) to retain water even though external pressures (Kudryashov and Kudryashova, 2023). Based on Table 3, the water holding capacity of rabbit meat in all treatments was not significantly different (P>0.05). This shows that honey supplementation does not affect WHC. The average WHC increases as the pH value decreases. In this research, increasing the concentrate level causes the protein content of the meat to also increase. Increasing the protein content causes the ability of the meat to bind water to also increase because protein has the property of binding water.

			Chemical qualities of rabbit meat: The chemical quality indicators of NZW rabbit meat that were observed in this study included water, ash, fat, protein and carbohydrate. The chemical quality of NZW rabbit meat treated with honey supplements can be seen in Table 4. Based on Table 4, showed the water content of all treatment ranged from 71.53-73.14%, and the water percentage of P2 and P3 are significantly different (P<0.05) from P0 and P1. The water percentage ini this study lower than the Fadlilah et al. (2020) research results 75.84%. Carrasco-García et al. (2020) states that the water content of fresh meat is more influenced by the level of dehydration of livestock before slaughter. 

			Table 4: The chemical quality tests on NZW rabbit meat treated with honey supplements.

			
				
					
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							Water (%)

						
							
							Ash (%)

						
							
							Fat (%)

						
							
							Proteins (%)

						
							
							Carbohydrate (%)

						
					

					
							
							P0

						
							
							73.14 ± 0.93a

						
							
							0.78 ± 0.15a

						
							
							1.63 ± 0.87a

						
							
							19.43 ± 0.52a

						
							
							5.03 ± 0.52a

						
					

					
							
							P1

						
							
							72.95 ± 0.97a

						
							
							0.69 ± 0.18a

						
							
							2.50 ± 0.78a

						
							
							22.28 ± 1.14b

						
							
							1.59 ± 1.14b

						
					

					
							
							P2

						
							
							71.53 ± 0.03b

						
							
							0.60 ± 0.01a

						
							
							2.25 ± 1.37a

						
							
							24.05 ± 1.54b

						
							
							1.57 ± 0.13b

						
					

					
							
							P3

						
							
							71.95 ± 0.13b

						
							
							0.78 ± 0.00a

						
							
							0.80 ± 0.28b

						
							
							24.32 ± 1.23b

						
							
							2.14 ± 1.09b

						
					

				
			

			Note: The same superscript in the same column shows no significant difference (P<0.05); while different superscripts show significant difference (P<0.05).

			Table 4 showed ash content of the meat rabbits that was not significantly different (P>0.05) in all treatment in range 0.60-0.78%. The ash content in this study was lower than the Fadlilah et al. (2020) 1.43% and Brahmantiyo et al. (2014) namely 1.06-1.19%. Ash content refers to the minerals and inorganic substances left after heating to extremely high temperatures to remove moisture, volatiles, and all organic materials. The higher the ash content value indicate the higher of mineral content. Ash content can vary depending on the type of meat, as well as other factors like the animal’s age, breed, sex, feed, and body weight (Geletu et al., 2021). 

			Protein, a key component of meat, forms the building blocks of muscle tissue. Protein is a complex molecule made up of simple organic molecules known as amino acids (Geletu et al., 2021). Table 4 showed the protein levels of rabbits given honey were significantly different (P<0.05) compared to control. Protein levels increased with higher doses of honey supplementation. The result indicate that honey can influence the level protein of meat. The protein content in this study was higher compared to Fadlilah et al. (2020) was 19.99% and Sutaryo et al. (2021) namely 20.22-21.02%. Protein content is the most important indicator in food. Honey contains a number of amino acids and enzymes which can play a role in synthesizing protein in rabbit muscles (Cianciosi et al., 2018).

			Meat contains almost no carbohydrates. This is because the main carbohydrate found in muscle, the complex sugar glycogen, is broken down when muscle is converted into meat (Geletu et al., 2021). The results of this study (Table 4) show that the carbohydrate content in meat with honey supplement treatment at P1, P2, and P3 showed significantly different (P <0.05) with the control treatment (P0). Carbohydrate levels in the animal’s body are stored in the form of glycogen (muscle sugar). Glycogen is metabolized into lactic acid, influencing meat pH. The carbohydrate content of the meat from the study was slightly higher than the carbohydrate content of the study by Fadlilah et al. (2020) was 0.43%.

			CONCLUSIONS AND RECOMMENDATIONS

			Honey can be used as a supplement for rabbits during the fattening period. Honey supplementation increased carcass percentage but had no effect on MBR. Honey supplements reduced cooking and drip losses. Honey supplements increased meat protein content while reducing fat and carbohydrates. 

			ACKNOWLEDGEMENTS 

			This research was funded by The Ministry of Education, Culture, Reasearch, and Technology, Republic of Indonesia, with Basic Research Grant No. 285.3/PL15.8/PP/2024.

			AUTHOR’S CONTRIBUTIONS

			Vitta Herina and Dwi Desmiyeni Putri designed the research; Vitta Herina and Dwi Desmiyeni Putri conducted the experiment in the laboratory; Vitta Herina, Dwi Desmiyeni Putri, and Suraya Kaffi Syahpura analyzed the data; Vitta Herina, Dwi Desmiyeni Putri, and Suraya Kaffi Syahpura drafted the manuscript; Vitta Herina and Dwi Desmiyeni Putri revised the manuscript.

			Conflict of Interest

			The author(s) declare(s) that there is no conflict of interests.

			REFERENCES 

			Abdel-Hamid TM, El-Tarabany MS (2019). Effect of bee pollen on growth performance, carcass traits, blood parameters, and the levels of metabolic hormones in New Zealand White and Rex rabbits. Trop. Anim. Health. Prod., 51(8): 2421-2429. https://doi.org/10.1007/s11250-019-01961-8

			Abdelsalam M, Fathi M (2023). Improving productivity in rabbits by using some natural feed additives under hot environmental conditions-A review. Anim. Biosci., 36(4): 540-554. https://doi.org/10.5713/ab.22.0354

			Amira SED, Yonan GE, El-Naser MIS, and Gharib MG (2023). Genetic Analysis of Productive Performance in New Zealand White Rabbits., Int. J. Life Sci. Agri. Res., 2(6): 95-101. 

			AOAC International (2005). Official methods of analysis of the Association of Official Analytical Chemists, 18th ed. Gaithersburg, MD, USA. 

			Arsana IBG, Surya, Sriyani NLP, Nuriyasa MD (2019). Quality of local rabbit meat (Lepus nigricollis) given carrot leaf waste basic feed (Daucus carota l.) Supplemented with different levels of concentrate. Trop. Anim. Husb., 7(1): 269-280. 

			Brahmantiyo B, Setiawan MA, Yamin M (2014). Physical and chemical properties of rex and local rabbit meat (Oryctolagus cuniculus). Ind. Anim. Husb. J., 16(1): 1-7. https://doi.org/10.25077/jpi.16.1.1-7.2014

			Brahmantiyo B, Nuraini H, Rahmadiansyah D (2017). Carcass productivity of Hyla, Hycole and New Zealand White Rabbits. Proc. Semnas. Anim. Husb. Veter Tec. https://doi.org/10.14334/Pros.Semnas.TPV-2017-p.618-628

			Carrasco-García AA, Pardío-Sedas VT, León-Banda GG, Ahuja-Aguirre C, Paredes-Ramos P, Hernández-Cruz BC, Murillo VV (2020). Effect of stress during slaughter on carcass characteristics and meat quality in tropical beef cattle. Asian-Australasian J. Anim. Sci., 33(10): 1656-165. https://doi.org/10.5713/ajas.19.0804

			Chen J, Yu X, Huang W, Wang C, He Q (2021). A novel angiotensin-converting enzyme inhibitory peptide from rabbit meat protein hydrolysate: Identification, molecular mechanism, and antihypertensive effect in vivo. Food Funct. 12:12077-12086. https://doi.org/10.1039/D1FO02830H

			Cianciosi D, Forbes-Hernández TY, Afrin S, Gasparrini M, Reboredo-Rodriguez P, Manna PP, Zhang J, Bravo Lamas L, Martínez Flórez S, Agudo Toyos P, Quiles JL, Giampieri F, Battino M (2018). Phenolic Compounds in Honey and Their Associated Health Benefits: A Review. Molecules. 23(9): 2322. https://doi.org/10.3390/molecules23092322

			Cullere M. and Zotte AD (2018). Rabbit meat production and consumption: State of knowledge and future perspectives. Meat Sci., 143: 137-146. https://doi.org/10.1016/j.meatsci.2018.04.029 https://doi.org/10.1016/j.meatsci.2018.04.029

			Edo GI, Onoharigho FO, Akpoghelie PO, Akpoghelie EO, Agbo JJ, Agoh E, Lawal RA (2023). Natural Honey (Raw Honey): Insights on Quality, Composition, Economic and Health Effects: A Comprehensive Review. Food Sci. Eng., 4(2): 265-293. https://doi.org/10.37256/fse.4220232713

			Fadlilah A, Rosyidi D, Susilo A (2020). Chemical quality of fresh New Zealand White Rabbit meat in Batu, Indonesia. IOP Conf. Ser: Mater. Sci. Eng. https://doi.org/10.1088/1757-899X/811/1/012024

			Firmansyah, Kardaya D, Dihansih E (2015). Physical quality of local rabbit meat given supplemental feed with soursop leaf flour and zeolite. Ind. Anim. Husb. J. (1) https://www.researchgate.net/publication/320565283

			Frunza G, Murariu OC, Ciobanu MM, Radu-Rusu RM, Simeanu D, Boisteanu PC (2023). Meat quality in rabbit (Oryctolagus cuniculus) and Hare (Lepus europaeus Pallas)—A Nutr. Technol. Perspect. Agric., 13: 126. https://doi.org/10.3390/agriculture13010126

			Geletu US, Usmael MA, Mummed YY, Ibrahim AM (2021). Quality of cattle meat and Its compositional constituents. Vet. Med. Int., 8(1): 1-9. https://doi.org/10.1155/2021/7340495

			Hermawan, Zairiful, Putri DD (2021). Physical characteristics of New Zealand White Breed Rabbits given Kepok Banana peel flour (Musa acuminata x Musa balbisiana). J. App. Anim. Husb., 3(1): 5-9. https://doi.org/10.25181/peterpan.v3i1.2171

			Iso IE, Kennedy OOO (2021). Growth performance, carcass and meat quality of rabbits fed mistletoe leaf meal diet. J. Livestock Sci., 12: 220-228. https://doi.org/10.33259/JLivestSci.2021.220-228

			Kudryashov LS, Kudryashova OA (2023). Water-holding and water-binding capacity of meat and methods of its determination. Meat. J., 8(1): 62-70. https://doi.org/10.21323/2414-438X-2023-8-1-62-70

			Kumar SA, Kim HJ, Dinesh DJ, Cheorun J (2023). On-farm and processing factors affecting rabbit carcass and meat quality attributes. Food Sci. Anim. Resour., 43(2):197-219. https://doi.org/10.5851/kosfa.2023.e5

			Liang ZL, Chen F, Park S, Balasubramanian B, Liu WC (2022). Impacts of heat stress on rabbit immune function, endocrine, blood biochemical changes, antioxidant capacity and production performance, and the potential mitigation strategies of nutritional intervention. Front. Vet Sci., 26(9). https://doi.org/10.3389/fvets.2022.906084 

			Liur IJ, Demianus F, Souhoka, Bercomien J, Papilaya (2022). Analysis of Water content and physical quality of beef sold in traditional markets of Ambon City. Agrinimal. J. Anim. Plant Sci., 10(1): 45-50. https://doi.org/10.30598/ajitt.2022.10.1.45-50

			Marhaeniyanto E, Rusmiwari S, Susanti S (2015). Utilization of Moringa leaves to increase livestock production of New Zealand White Peranakan rabbits. Buana Sci., 15(2): 119-126. 

			Nakyinsige K, Sazili AQ, Zulkifli I, Goh Y M, Abu Bakar F, Sabow AB (2014). Influence of gas stunning and halal slaughter (no stunning) on rabbits welfare indicators and meat quality. Meat Sci., 98(4): 701-708. https://doi.org/10.1016/j.meatsci.2014.05.017

			Olas B (2020). Honey and Its Phenolic Compounds as an Effective Natural Medicine for Cardiovascular Diseases in Humans? Nutrients, 12(2): 1-14. https://doi.org/10.3390/nu12020283

			Permadi E, Jamhari J, Suryanto E, Bachruddin Z, Erwanto Y (2019). The potential of hydrolysate from rabbit meat protein as an angiotensin converting enzyme inhibitor. Buletin Peternakan. 43: 31-37. https://doi.org/10.21059/buletinpeternak.v43i1.31495

			Pita-Calvo C, Guerra-Rodriguez ME, Vazquez M, Guerra-Rodríguez ME, Vázquez M (2017). A Review of the analytical methods used in the quality control of honey. J. Agri. Food Chem., 65(4): 690-703. https://doi.org/10.1021/acs.jafc.6b04776

			Prentice A, Ginty F, Stear SJ, Jones SC, Laskey MA, Cole TJ (2005). Calcium supplementation increases stature and bone mineral mass of 16-to 18-year-old boys. J. Clin. Endocrinol. Metab., 90(6): 3153-3161. https://doi.org/10.1210/jc.2004-2114

			Putri DD, Handharyani E, Soejoedono RD, Setiyono A, Poetri ON (2018). Production and characterization of Newcastle disease antibody as a reagent to develop a rapid immunodiagnostic test tool, Vet. World, 11(7): 895-901. https://doi.org/10.14202/vetworld.2018.895-901

			Putri DD, Poetri ON, Candra AA, Soejoedono RD (2022). Production of hyperimmune serum against genotype VII Newcastle disease virus in rabbits with several applications. J. Adv. Vet. Anim. Res., 9(2): 211-220. https://doi.org/10.5455/javar.2022.i586

			Petrescu DC, Petrescu-Mag RM (2018). Consumer behaviour related to rabbit meat as functional food. World Rabbit Sci., 26 (4): 269-333. https://doi.org/10.4995/wrs.2018.10435

			Puspani E, Candrawati DPMA, Bidura IGNG (2020). Performance, carcasses, cholesterol and beta-carotene of rabbit meat fed with concentrate and carrot (Daucus carota) leaves. GSC Bio. Phar.Sci., 12(1): 41-47. https://doi.org/10.30574/gscbps.2020.12.1.0207

			Ramli ESM, Sukalingam K, Kamaruzzaman MA, Soelaiman IN, Pang KL, Chin KY (2021). Direct and indirect effect of honey as a functional food against metabolic syndrome and its skeletal complications. Diabetes, Metab. Syndr. Obes., 18(14): 241-256. https://doi.org/10.2147/DMSO.S291828

			Setyorini HB, Puspitasari A (2021). Protein and Carbohydrate Content in Macroalgae on Beaches Along Yogyakarta. J. Trop. Mar. Sci. Tech., 13(2):283-293. https://doi.org/10.29244/jitkt.v13i2.33654

			Siregar GAW, Nuraini H, Brahmantiyo B (2014). Growth and Carcass Production of Rex Rabbits at Different Slaughter Ages. J. Anim Prod. Sci. Tech., 2(1): 196-200. 

			Sutaryo, Jannah A, Rizqi A, Lestari D, Purnomoadi A (2021). Carcass Production, Nutritional Value and Fatty Acid Profile of Meat and Waste Production of New Zealand White Breed Rabbits Due to the Inclusion of Brown Seaweed (Sargassum sp.) in the Diet. Livest. Anim. Res.,19(1): 120-129. https://doi.org/10.20961/lar.v19i1.45375

			Syahpura SK, Zulfahmi, Sofiana A (2020). Quality characteristics carcasses of new zealand white crossbred rabbit was given fos (fructooligosaccharide) from ambon banana peel isolation. Int. Conf. Agric. Appl. Sci., (ICoAAS), https://doi.org/10.25181/icoaas.v1i1.2069

			Tugiyanti E, Sulistyawan IH, Heriyanto S (2021). The effect of giving honey in optimizing carcass production and immunity of male quail. Proc. Seminar on Animal Husbandry Technology and Agribusiness VIII. Faculty of Animal Husbandry, Jenderal Soedirman University. ISBN: 978-602-52203-3-3. 

			Wibowo RY, Riyanto J, Subagyo YBP (2014). The effect of using tea dregs (Camellia sinensis) in the ration on carcass production of male New Zealand White rabbits. J. Biofarm., 12 (1): 11-17. 

			Weglarz A (2010). Meat quality defined based on pH and colour depending on cattle category and slaughter season Czech J. Anim. Sci., 55(12): 548-556. https://doi.org/10.17221/2520-CJAS

			Zotte A D, Szendrő K, Gerencsér Zs, Szendrő Zs, Cullere M, Odermatt M, Radnai I, Matics Zs (2016). Effect of genotype, housing system and hay supplementation on carcass traits and meat quality of growing rabbits. J. Meat Sci, 110: 126-134. https://doi.org/10.1016/j.meatsci.2015.07.012

		

	OEBPS/image/1.png
OPEN 8 ACCESS Advances in Animal and Veterinary Sciences

Research Article

Gheck for
updates

Carcass and Meat Qualities of New Zealand White Rabbits with Honey
Supplements

Vitta HERINA!, SURAYA KAFFI SYAHPURAZ, DW1 DESMIYENT PUTRIZ*
, s

!Department of Postgraduate Program, Politeknik Negeri Lampung, Lampung, Indonesia; *Department of Animal
Husbandry, Politeknik Negeri Lampung, Lampung, Indonesia.

Abstract | This study examined the effects of honey supplements on carcass and meat quality in New Zealand White
rabbits. This study used 32 rabbits divided into 4 treatments, PO as a control, P1 given honey supplements 0.2 ml kg-1
body weight, P2 given honey supplements 0.4 ml kg-1 body weight, and P3 given honey supplements 0.6 ml kg-1 body
weight. Rabbits were reared for eight weeks. The parameters studied were carcass percentage, meat bone ratio, physical
quality and chemical quality of meat. The results showed that the treatment of honey supplements was significantly
different (P<0.05) to the percentage of carcass, but not significantly different (P>0.05) to the meat bone ratio. Honey
significantly affected cooking and drip loss (P<0.05) but had no effect on tenderness, pH, or water-holding capacity
(P>0.05). Honey significantly influenced fat, protein, and carbohydrate content (P<0.05), but not water or ash content
(P>0.05). Honey supplements increased carcass percentage, reduced cooking and drip losses, raised protein content, and
lowered fat and carbohydrate content.

Keywords | Carcass percentage, Meat bone ratio, Meat cooking loss, Meat drip loss, Protein content, Carbohydrate
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INTRODUCTION (Frunza ez al.,2023). Kumar e /. (2023) stated that rabbits
are capable to produce meat with a protein content of up to
Currently, changes in mindset and healthy lifestyle 25.08%. Therefore, rabbits have also been named as one of
trends in society are opening up opportunities for the versatile livestock species that responds to bioeconomic
livestock businesses, one of which is rabbit farming which ~principles that encourage efficient use of resources which
provides animal protein (Cullere and Zotte, 2018). Rabbits makes rabbit meat have added value, such as functional
excel with high feed efficiency and can produce up to 10  food (Petrescu and Petrescu, 2018).
litters annually, averaging six kits per litter (Petrescu and
Petrescu, 2018). Apart from that, rabbit meat also has the New Zealand White (NZW) rabbits are a type of meat
advantage of having a high protein content and low fat rabbit with high production performance as a potential
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