Impact of Purslane (Portulaca oleracea L.) on rabbit



		
			








Introduction
The African Swine Fever Disease (ASFD) outbreak in the nation has resulted in low productivity and a shortage of pork, which is harming the swine business. As a potential solution, rabbit meat could be one of the options. The production and use of rabbit meat have long been supported by the Food and Agricultural Organization (FAO), as it can be a great backyard and commercial venture with little initial investment, even in intensive farming systems (Odunaiya & Akinyemi, 2008 as cited by Odinawa, A. B et al. 2016).
	
Although its typical wild taste is the main reason for rejection, traditional consumers view rabbit meat as having positive sensory qualities such, as juiciness, aroma, texture, low-fat content, and delicate flavoring. Nevertheless, sensory qualities play a critical role in the consumer's decision-making process.  Additionally, to meet the expectations for researching the impacts of rabbit behavior and condition on carcass (Princz et al. 2008 as quoted by Dale Zotte et al. 2008) and meat qualities. To prevent disappointment in the overall acceptability of rabbit meat to customers, it is necessary to monitor the impact of this alteration on the sensory qualities of the flesh. 
Pork, however, be an effective substitute for rabbit meat in a regular diet, provided that the general population comes to accept these goods as such. Consumer acceptance of meat is influenced by both person-related and product-specific sensory qualities, hence sensory evaluation plays a dual function in this process. These can serve as either motivators or obstacles to the acceptance of meat substitutes, depending on the ethical considerations, political beliefs, and ecological well-being involved in the production.   While a food product's sensory attributes all contribute to creating favorable expectations before and during ingestion, some may be more significant than others. In a 2019 survey of adult US citizens, 86% of respondents said taste to be the major driver of purchase intentions. (Fiorentini, Martina et al. 2020).

II. The objective of the study 
The general objective of the study was to determine the response of supplementing different levels of purslane (Portulaca oleracea L.) on the growth and its effect on the organoleptic evaluation of two upgraded breeds of rabbits. 
Specifically, the study aimed:
1. To determine and compare the effect of breed and levels of Purslane supplementation in terms of the following parameters:
a. average daily gain in weight 
b. final weight
c. feed conversion rate
d. feed consumption 
e. mortality rate 
2. Determine and compare the organoleptic evaluation of rabbits as influenced by breeds and levels of purslane supplementation.
III.        Materials and Methods 

Experimental Animals 
A total of twenty-four (24) heads of apparently healthy weaned kits of upgraded New Zealand White and Californian White Rabbit (with an equal ratio of male and female i.e. twelve females and twelve males) weighing approximately 0.5 kg per head and 6 weeks’ old were used.  
Experimental Design, Treatment, and Layout
The two separate experiments (grow-out and reproduction trials) were conducted to determine the interaction of two factors i.e. breed (two upgraded breeds) and level of purslane supplementations (3 levels) which were laid out in a split-plot in Randomized Complete Block Design with 4 replications. The following are the factors:
	Factor A –Breed
	   A1- New Zealand White Upgraded Rabbits
               A2-   Californian White Upgraded Rabbits
Factor B- Level of inclusion 
                   P1- Common Farmers Practice (60% commercial feeds and 40% grasses)
P2- 25% air-dried purslane and 75% commercial rabbit feeds
P3- 50% air-dried purslane and 50% commercial rabbit feeds 
Treatment combinations
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Propagation and Preparation of Purslane
 	An area of one square meter was harvested with 2.5 kg of purslane which meant that for every 100 square meters, 250 kgs was produced per harvest. 
One thousand (1,000) square meters’ area was provided for the propagation of purslane. Matured purslane plants (leaves and stems) were harvested in the morning (9:00 AM) by cutting the base of the plant above the ground leaving around an inch. The harvested purslane was air-dried overnight before use.
Experimental allocation of weaners for grow-out trial
The experimental purslane plants were gradually introduced to the animals following the one-week pre-trial activity. The number of commercial feeds and purslane with the desired amount was given to the animals in equal amounts in the morning and the afternoon on a separate clay pot on 6% dry matter requirements of the animals computed based on their body weight. 
	The weaners were allocated into individual cages following the experimental design. The initial weights of the animals were determined and subjected to statistical analysis. The grow-out trial commenced when the initial weights revealed non-statistically significant comparisons. The experimental period was terminated on their 60th days.
Experimental feeding based on dry matter requirement for grow-out trial	
The amount of feed (either commercial feed or purslane) for the grow-out trial was based on the dry matter requirement and body weight. The dry matter intake of the animals was six percent (6%) of their body weight. Before experimentation, samples of commercial feed and purslane was  submitted to the DA-RFU 3 Feed Laboratory for proximate analysis The dry matter content of the samples was the basis for the computation of daily feed allocation to each treatment combination
	Proximate Analysis of purslane and concentrate. 

	Forages
	DM (%)
	TDN (%)
	CP (%)
	C (%)
	P (%)

	Purslane 
	90
	60
	9.3
	 
	 

	Concentrates
	90
	75
	15
	0.5
	0.3

	
	
	
	
	
	



Sample diet allocation for 500-gram grow-out rabbit based on 6% DM requirement and 90% DM content of concentrate and purslane based on proximate analysis.
	Treatments
	Computation
	Diet allocation (g)

	 Common Farmer’s Practice
60% Concentrated feeds
40% Napier grasses  
	
500 x 0.06 x 0.6 / 0.9
500 x 0.06 x 0.4 / 0.9
	
20.00
13.33


	75% Concentrate Feeds
25% Air Dried Purslane
	500 x 0.06 x 0.75 / 0.9
500 x 0.06 x 0.25 / 0.9
	            25
 8.33

	50% Concentrated Feeds 
50% Air Dried Purslane
	500 x 0.06 x 0.50 / 0.9
500 x 0.06 x 0.50 / 0.9
	16.66
16.66


	
Feeding was done twice a day: P1 is the common farmer’s Practice which is 60% concentrated feeds and 40 % air-dried Napier grass, this was given 50% in the morning (8:00 AM) and 50% in the afternoon (5:00 PM), for P2, is 25% concentrated feeds and 75% air dried purslane was given 50% in the morning (8:00 AM) and (50%) in the afternoon (5:00 PM).  For P3 50% concentrated feeds and 50% air-dried purslane were given 50% in the morning (8:00 AM) and 50% in the afternoon (5:00 PM). 
Care and management practices
Housing 
The housing premises have adequate shade of trees, a peaceful environment, and free from inclement weather, and are protected from predators like dogs, cats, snakes, bats, etc. It had good ventilation and natural light. Each cage was made up of gauge 14 GI wire mesh with a hard plastic rabbit floor mat fitted with an inverted bottle nipple drinker and feeder with bottom mesh. For a grow-out trial, each weaner was placed in an individual cage with a dimension of 2ft x 4 ft x 16” LWH.
Determination of feed allocation and daily feed consumption
	Feed was allocated first on all feeders based on the body weight of each animal before they were placed in the cage. Before feeding in the morning from the second day of the experiment and onwards, all feeders were withdrawn at the same time from each cage and placed on top of each cage. Thereafter, the leftover feed was obtained and weighed. After all, leftover feeds have been measured, feed allocation per animal was done to all feeders and then placed back in the cage at the same time.
Deworming 
All experimental animals were dewormed before the actual experimentation. Albendazole was given at a rate of 10 mg/kg body weight through drinking water.
Sanitation for disease prevention
The individual cages were cleaned and disinfected before the conduct of the experiment. Daily cleaning of each cage was done. Animals that showed signs of infection were well-examined and treated immediately.
The Importance of the IACUC Protocol
The IACUC protocol is a well-designed and efficient review process in research, training, or testing conducted by the authority or directive of the university. This is to promote the humane care, ethical treatment, and use of animals, regardless of funding sources. These activities are conducted by any faculty, staff, or students of the university in conjunction with their academic or professional responsibilities. It is a detailed description of the proposed use of animals prepared by the researcher for IACUC review and approval. Activities involving animals in research, testing, and teaching can begin only after they have been reviewed and approved by the IACUC. In addition, testing regulations which is the Animal Welfare Act 2006 (AWA) set high standards of care for laboratory animals about their housing, feeding, cleanliness, ventilation, and medical needs. It also requires the use of anesthesia or analgesic drugs for potentially painful procedures and during post-operative care. (https://www.google.com/search?q=why+there+is+a+need+of+IACUC+Protocol.
Organoleptic Examination 
Carcass Quality
 The rabbits were slaughtered after the grow-out feeding trial.  The slaughtering process was executed by a well- trained from TESDA and an employee of the Rabbit Production of the school campus. The carcass was subjected to a sensory evaluation to be performed by trained panelists (sex, age level, respectively). Grading of the carcass was based on a Likert scale of intensity level (1= lesser; 6=greater) of each descriptor (tenderness, juiciness, aroma, palatability, and flavor). Each panelist evaluated the samples corresponding to the treatment combinations.
Preparation and Presentation for Sensory Evaluation
	In preparing the sample for sensory evaluation, 100 grams of carcass per treatment was placed in an aluminum tray sealed with a plastic cover. A total of two kilograms and four hundred grams was brought to the College of Home Science and Industry, Department of Food Science and Technology, Central Luzon State University, Science City of Muñoz, Nueva Ecija.
	The meat samples from each treatment were cut, cleaned, slightly breaded, and fried before evaluation. All samples were subjected to sensory evaluation by a group of panelists using Quality Scoring for meat on parameters that include; aroma, juiciness, color, aftertaste, and overall acceptability. 
The Procedure of Sensory Evaluation
The consumers who served in this study were randomly recruited at Central Luzon State University Philippines. The following criteria for eligibility were used familiar, have tasted rabbit meat and willing to try rabbit meat, do not have any known food allergies or dietary intolerance willing and available to participate in the study. Eligible respondents were oriented about the test procedure. Respondents were seated at the CLSU Sensory Laboratory and were given brief instructions about the procedure for the test. The samples were marked with random three-digit codes before being served to the respondents in randomized monadic order. The respondents received table napkins and were encouraged to drink some still mineral water (CLSU Aqua) in between samples to cleanse their palate. The average time for a respondent to complete the evaluation was ten minutes. The questionnaire was comprised of two parts, First, the respondents were asked to taste the fried rabbit and rate their overall liking for each product, using a nine–point hedonic scale (where 1=dislike extremely and 9 = like extremely) (Lawless & Heimann, 2010). Second, they were required to indicate the Rate –All –That –Apply (RATA score) for each of the sensory attributes.  
Data Collection 
The data gathered are described below: 

1. Average daily gain in weight (ADG) - the gain in weight from the start to end date of each actual experiment.
[image: ]
2. Final weight- Weight of the animals after experimentation.
3. Feed Conversion Ratio- total feed consumed over total gain in weight.
      [image: ]
4.  Daily Feed consumption- the amount of feed consumed per day.
       [image: ]
5. Mortality rate- the percentage of the dead animal during the experimentation 
      [image: ]
   [image: ]
  6. Sensory Evaluation rating of rabbit meat based on tenderness, taste, aroma, flavor, mouthfeel, and aftertaste.
  7. Dressing Percentage -The standard method of obtaining dressing percent is dividing the carcass weight by the slaughter weight multiplied by 100. 
                                    [image: ]


Statistical Analysis
The data gathered were expressed in means and analyzed by using a two-way analysis of variance in the Randomized Complete Block Designed (RCBD) that determined the interaction of breed and level of inclusion within breeds and level of inclusion for the identified data collected. Significant differences between means were compared using the Least Significant Different test. 
 IV. RESULTS AND DISCUSSIONS
A. Growth performance parameters- (Weaners)
	The average initial, weight, average final weight, average daily increase, average feed intake, feed conversion ratio, and mortality rate of the two breeds of rabbit fed with various amounts of purslane are among the growth performance fed with different varying levels of purslane are the metrics. 
Grow–out Trial 
 The average initial weight of the two kinds of rabbits indicated that there are no appreciable differences between means.  However, as the table below illustrates, there is no interaction with the effect of the level of supplementation.  
Table 1. Mean initial weight (grams) of rabbits in different treatment combinations.
	Breed
	Level of Supplementation
	MeanNS

	
	1
	2
	3
	

	New Zealand
	919.25
	874.50
	779.50
	857.75

	California White
	820.00
	889.50
	859.00
	856.17

	MeanNS 
	869.62
	882.00
	819.25
	

	Factors
	P-value 

	               A 
	0.9798

	               B 
	0.6841

	            A x B
	0.5019


 CV=17.58%     ns-No statistically significant difference (p>0.05).

Mean Average Final Weight 
The mean average final weight was recorded and weighed by using a digital weighing scale, this was done when the herd reached their sixty days of experimentation as shown in the table below: 

Table 2. Mean final weight (grams) of rabbits in different treatment combinations.
	Breed (A)
	Level of Supplementation (B)
	Mean

	
	1
	2
	3
	

	New Zealand
	1843.75
	1919.50
	1554.50
	1772.58 B

	California White
	2003.00
	2267.00
	1774.50
	2014.83A

	Mean 
	1923.38ab
	2093.25a
	1664.50b
	       

	Factors
	P-value 

	A
	0.0283

	B
	0.0107

	         A x B
	0.7389


 CV=12.91%     * Means with different letter superscripts in the same row (small case) and column
   (upper case) are statistically significant (p<0.05).

	 Statistically proven that the Mean Average Final weight of rabbit in Table 2, treatment combinations were found significantly different. The Californian white rabbit breed shows an evident growth rate as compared to New Zealand breeds. Because of their excellent growth qualities and high meat-bone ratio, the Californian white rabbit breed is the most widely used for meat production worldwide, according to Mailu et al. 2013 (as quoted by Mailafia et al. 2010, Oseni, 2008). In addition, supplementation of purslane in their daily food has a substantial influence on their final weight. 
Mean Average Daily Gain
	The mean average daily gain of the experimental rabbits is presented in Table 3.  The average daily gain was obtained by subtracting the initial weight from the final weight of the experimental rabbits divided by the number of experimentation days. It is the measure of the daily increase in the live weight of the animal. This was discussed below:
Table 3. Mean Average Daily in Gain (grams) of rabbits in different treatment combinations.
	Breed (A)
	Level of Supplementation (B)
	Mean

	
	1
	2
	3
	

	New Zealand
	15.41
	17.42
	12.92
	15.25B

	California White
	19.72
	22.96
	15.26
	19.31A

	Mean 
	17.56a
	20.19a
	14.09b
	

	Factors
	P-value 

	               A 
	0.0029

	               B 
	0.0021

	            A x B
	0.5303


 CV= 16.23%   * Means with different letter superscripts in the same row (small case) and column
                                (upper case) are statistically significant (p<0.05)

As reflected in Table 3, the mean average daily gain for weaners was significantly different in treatment combination. This means that the Californian white breed was heavier than the New Zealand white rabbit. The results of the findings that purslane supplementation in the diet highly influenced their daily gain. Weight increase is mostly determined by nutrient balance and intake, as described by Gutierrez et al. (2003) and Bacab et al. (2013). Dietary energy density and fiber content directly affect the amount of dry matter an animal consumes, which in turn affects its productivity and performance. Cong Wang et al. (2021) also discovered a significant rise in weight and a decrease in the relative abundance of dangerous bacteria compared to the number of good bacteria. These outcomes are in line with other research that demonstrated purslane improves gut microbiota. The results demonstrated that the ordinary farmer’s practice in supplementation is equivalent to the daily consumption of different treatment combinations of purslane supplementations. However, there was no discernible interaction effect on the breed or amount of purslane supplementation.
Mean Feed Conversion Ratio 
The mean feed conversion ratio was determined by the total feed consumption divided by the final weight subtracted from the initial weight of the animals during the 60 days of the experimental period.  The results of findings are shown below:
Table 4. Mean Feed Conversion Ratio (grams) of rabbits in different treatment combinations.
	Breed (A)
	Level of Supplementation (B)
	Mean

	
	1
	2
	3
	

	New Zealand
	7.98
	6.90
	9.30
	8.07A

	California White
	5.71
	4.89
	8.49
	6.37B

	Mean 
	6.85b
	5.90b
	8.90a
	

	Factors
	P-value 

	               A 
	0.0462

	               B 
	0.0203

	            A x B
	0.7238


 CV= 26.54%     *Means with different letter superscripts in the same row (small case) and column (upper  
                                   case) are statistically significant (p<0.05).

It is statistically revealed that the mean feed conversion ratio was significantly different between New Zealand White rabbits as compared to Californian white rabbit breeds shown in Table 4. It means that the Californian white breed had a better feed conversion efficiency. The efficiency increases with a lower FCR. Animals with a low feed conversion ratio (FCR) are regarded as efficient feed users, according to Wikipedia. Comparing FCR between species, however, might not mean much unless the foods are appropriately comparable and similar in quality.
According to Momoh et al. (2015), breeds and genotypes range in how efficiently they utilize feed, which is reflected in the feed conversion ratio variations. For instance, the comparison of New Zealand white × California crossbred on 17% CP, the Chinchilla × Dutch belted crossbred rabbit had a lower feed conversion ratio (12% CP), indicating a lower kilogram of feed intake per kilogram of body weight gain. This could be an example of the genotype × protein level (environment) interaction.
 	The weight increase of body weight in chickens according to Kartikasari et al. (2014) trial did not differ between the control group and the group that received 6% purslane meal in their diet. Remarkably, they found that the feed conversion ratio of hens given diets supplemented with 12% purslane meal was almost identical relative to using a basal diet. Despite that accordingly, Sadeghi et al. (2016) found that purslane considerably increased the antioxidant status and feed efficiency of broiler chickens. However, standard farmer practices were equivalent to the purslane supplementation in the treatment combinations. 
Another finding from the study of Cong Wang et al. (2021), adding purslane to broiler chicken feed results in a large weight gain while having no discernible impact on feed intake. This improves growth performance and lowers the feed conversion rate. 
This demonstrated that the optimum effect of decreasing the FCR was acquired by feeding the birds at least 3 % purslane. Meanwhile, there was no interaction effect on the average feed conversion observed on the breeds and level of supplementation.
Table 5. Mean Average Feed Consumption of rabbits in different treatment combinations.
	Breed
	Level of Supplementation
	Meanings

	
	1
	2
	3
	

	New Zealand
	119.17
	113.98
	116.48
	116.54

	California White
	112.34
	112.13
	127.34
	117.27

	Meanns 
	115.76
	113.06
	121.91
	

	Factors
	P-value 

	               A 
	0.9274

	               B 
	0.6451

	            A x B
	0.6423


 CV= 16.35%     ns No statistically significant differences (p>0.05).

B.Dressing Percentage
The dressing percentage was the weight of a dressed carcass to the weight of the live animal. The standard method was obtained on the percentage by dividing the carcass weight by the live weight of the animal multiplied by 100.
Mean Slaughter Weight 

When compared to the mean weight gain of New Zealand white rabbits, the Californian White rabbits' mean slaughter weight increased significantly for each treatment during the trial. The results are displayed in the table below:
Table 6. Mean Slaughter weight (grams) of rabbits in different treatment combinations.
	Breed
	Level of Supplementation
	Mean

	
	1
	2
	3
	

	New Zealand
	1843.75
	1919.50
	1554.50
	1772.58b

	Californian White
	2002.50
	2267.00
	1774.50
	2014.67a

	Mean 
	1923.13b
	2093.25a
	1664.5b
	

	Factors
	P-value 

	               A 
	0.0284

	               B 
	0.0107

	            A x B
	0.7379


CV=12.91%     *Means with different letter superscripts in the same row (lower case) and same column  (upper case) is statistically significant (p<0.05).   
 
The mean average Slaughter weight was significantly different between the two breeds Californian white breeds gained heavier slaughter weight than the New Zealand white breed as reflected in Table 6. According to Tomasz and Gugolek (2020), breeding strategies related to selection for rapid growth have an impact on the quality of rabbit meat. As a result, rabbits reach their slaughter weight faster, but even when the animals are slaughtered at the same age, the quality of the carcasses and meat can differ greatly. Given that medium-sized and big rabbit breeds differ in terms of development rate and maturity at slaughter, variations in the quality of meat between FG and CAL rabbits killed at 91 days of age should be predicted.
 Moreover, Michalik et al. (2008) concluded that increasing the slaughter weight of rabbits causes the proportion of the valuable front and rear sections of the carcass to rise and decrease, respectively, while the proportion of the intermediate section stays constant. When comparing the corpses of lighter and heavier rabbits, it can be observed that the former will have a greater proportion of meat and a lower proportion of fat. Conversely, in treatment combinations, there was no interaction effect on the level of supplementation.
Mean Carcass Weight
In a competitive market where consumers often have preconceived notions about the characteristics that constitute meat quality, such as flavor, tenderness, juiciness, smell, color, and texture, the quality of ruminant carcasses, meat, and meat products is crucial. The flesh of the rabbit made up of muscle, fat, bone, and connective tissue is called carcass weight. The following is an expression of the mean average carcass weight value found in the table:
Table 7. The mean Average Carcass Weight (grams) of rabbits in different treatment combinations.
	Breed
	Level of Supplementation
	Mean

	
	1
	2
	3
	

	New Zealand
	919.0
	991.0
	747.5
	  885.83b

	Californian White
	975.0
	1136.0
	880.0
	  997.00a

	Mean 
	947.00ab
	1063.58a
	813.75b
	

	Factors
	P-value 

	               A 
	0.0732

	               B 
	0.0106

	            A x B
	0.7954


 CV=15.01%     *Means with different letter superscripts in the same row (lowercase) 
    is statistically significant (p<0.05).

Table 7, indicates that the mean average carcass weight of Californian white rabbit breeds was much higher than that of New Zealand rabbit breeds. Breeds of Californian white rabbits demonstrated superiority in terms of paternity. Similar findings were reported by Ortiz Hernández and Rubio Lozano (Cited by Daszkiewicz and Gugolek, 2020), who discovered that while NZW rabbits showed the opposite pattern, the meat of female CAL rabbits had a greater IMF level than that of other breeds. On the other hand, no interaction effect was observed on the breed and level of supplementation as described below:
Table 8. Mean Average of Dressing Percentage (grams) of rabbits in different treatment combinations.
	Breed
	Level of Supplementation
	Meanns

	
	1
	2
	3
	

	New Zealand
	49.37
	51.62
	47.28
	49.42

	Californian White
	48.72
	50.14
	49.50
	49.45

	Meanns 
	49.05
	50.88
	48.39
	49.44

	Factors
	P-value 

	               A 
	0.9727

	               B 
	0.1114

	            A x B
	0.2692


 CV=4.63%     ns No statistically significant differences (p>0.05).

Sensory evaluation of rabbit meat
Overall Acceptability 

Acceptability is the quality of something that is being accepted for a certain reason. Even if something is significantly less useful for this purpose than the perfect example, it is still acceptable if it is adequate to fulfill the goal for which it is offered.
The sensory quality of the product and the consumer's attitude toward it both have a significant role in determining a food's overall acceptance. 
 Table 9. Overall acceptability+ score of rabbit meat (n = 50)
	Treatments
	Overall Acceptability (mean+ sd)

	T1 (A1P1)
	  6.3b   +  1.0 

	T2 (A1P2)
	  6.5ab +  1.3

	T3 (A1P3)
	  6.7ab  + 1.5

	T4 (A2P1)
	  6.7ab + 1.5

	T5 (A2P2)
	  7.0ab + 1.1

	T6 (A2P3)
	                          7.1a  + 1.4


*Means with different letter superscripts are significantly different (p<0.05).
Based on a 9-point hedonic scale with 100 respondents where 1 = dislike extremely; 2 = dislike very much; 3 = dislike moderately; 4 = dislike slightly; 5 = neither like nor dislike; 6 = like slightly; 7 = like moderately; 8 = like very much; 9 = extremely like
T6's overall acceptability was found to be substantially greater than T1's by Analysis of Variance. The panelists gave the T6 a moderate liking and the T1 a slight liking.  However, T2, T3, T4, and T5 mean ratings ranged from "slightly like" to "moderately like," all of which were equivalent to T1 and T6. 


Individual Attribute Liking
When assessing the quality of food, sensory factors including appearance, flavor, texture, and aroma that are perceptible to the human senses are frequently considered. These qualities could be used as a guide when the panelists are choosing dishes.
  A method for deciding whether to include attribute questions that have the potential to change a respondent's overall liking rating is individual attribute liking. The table was expressed below:
Table 10. Mean of liking score for each sensory attribute of rabbit meat (n = 50)
	Treatments
	Color
	Aroma
	Texture
	Taste
	Flavor
	Mouthfeel  
	Aftertaste

	T1
	6.3b
	6.6a
	6.3a
	6.3a
	6.3b
	6.3a
	6.2a

	T2
	6.6ab
	6.5a
	6.5a
	6.4a
	6.6ab
	6.3a
	6.3a

	T3
	7.0ab
	6.9a
	6.8a
	6.8a
	6.9ab
	6.8a
	6.7a

	T4
	7.2a
	6.8a
	6.2a
	6.7a
	6.6ab
	6.3a
	6.5a

	T5
	7.3a
	6.9a
	6.7a
	7.0a
	6.9ab
	6.8a
	6.7a

	T6
	7.3a
	7.1a
	6.9a
	7.1a
	7.2a
	6.9a
	6.7a

	p-value
	0.001
	0.225
	0.235
	0.084
	0.040
	0.086
	0.385


	The aggregate mean of the liking scores for each sensory characteristic of rabbit meat is displayed in Table 10. Every therapy has a substantial effect, according to the analysis of variance. The colors of T6, T5, and T4 were determined to be the most comparable to T3, whereas T1, T2, and T3 did not significantly differ from each other. T6 has the greatest mean flavor, which is consistent with T5, T4, T3, and T2. T1, T2, T3, T4, and T5 differ significantly from one another, though. Last but not least, there is a statistical similarity between the means of aroma, texture, taste, mouthfeel, and aftertaste. A variation of check-all-that-apply (CATA) questions called Rate-All-That-Apply (RATA) enables assessors to rate the degree to which particular traits are present. RATA may be more helpful in situations when there are fewer assessors available than CATA since it can be enhanced through sample descriptions and discriminations. 

Mean of RATA Score
Table 11, shows the mean RATA score for each sensory quality of rabbit meat. According to statistical analysis, Color is significantly impacted by the treatment. The color T5 mean exhibits a much greater rate compared to T6, T4, and T3, meanwhile, there was    similarity between T6, T4, T3, and T2. Moreover, there were no discernible variations between T1, T2, and T4. The table below discussed the mean RATA: 
Table 12. Mean of RATA score for each sensory attribute of rabbit meat (n = 50)
	Code
	Color
	Aroma
	Texture
	Taste
	Flavor
	Mouthfeel
	Aftertaste

	T1
	1.7c
	1.9a
	1.9a
	1.9a
	1.8a
	1.8a
	1.8a

	T2
	1.8bc
	1.8a
	2.2a
	2.1a
	2.1a
	2.0a
	2.0a

	T3
	2.2ab
	2.0a
	2.2a
	2.1a
	2.2a
	2.1a
	2.1a

	T4
	2.1abc
	1.8a
	1.9a
	2.0a
	1.9a
	1.8a
	1.7a

	T5
	2.3a
	2.0a
	2.2a
	2.1a
	2.0a
	2.1a
	1.7a

	T6
	2.2ab
	1.9a
	2.2a
	2.2a
	2.1a
	2.2a
	1.8a

	p-value
	0.001
	0.621
	0.082
	0.267
	0.124
	0.050
	0.114



The six samples were determined to have similar levels of aroma strength, texture, taste, flavor, mouthfeel, and aftertaste, with a mean grade of "mild." 
When it comes to color, it was determined that sample T5 had the highest mean score. This indicated that the panelists thought the color was the best choice, with a mean rating of "mild." Furthermore, it was discovered that the T5 and T3, T4, and T6 mean color scores were similar. However, it was shown that T1 had the lowest average score for color intensity. With a mean rating description ranging from "weak to milk," T1 had the least strong hue, according to this information. Nonetheless, T4 and T2 were found to be similar to T1, with statistically insignificant differences in their averages. In their research, Fadare and Arogbo (2015) found out that consumers are particularly drawn to meat's color and flavor, which made them acceptable the meat of any kind (Apata & Akinfemi, 2010). According to Combes et al. (2008), the key factors that determined the attractiveness of rabbit meat for customers was its appearance, which was mostly determined by its color. Many factors can impact the color of meat; environmental factors associated with management conditions that may have an indirect effects on the color of rabbit meat (as noted by Dal Bosco et al.2002).
Furthermore, one of the key elements influenced on  well-liked meat by consumers was its flavor. Meat's fundamental flavor was derived from water-soluble substances found in the muscle, including sugars, nucleotides, and amino acids. These substances are shared by several animal species. However, the ratios of the various fatty acids that contribute to the scent of meat determine the distinctive flavor of meat from a certain species. According to Beriain et al. (2000), phospholipids—which are abundant in polyunsaturated fatty acids—also significantly contribute to the flavor of the meat.
 In addition, in the studies conducted by Osei et al. (2012), it was found that meat from rabbits fed on concentrated diets containing 30% Brassica oleracea and 20% Musa paradisiaca leaves tended to have an advantage over meat from rabbits fed the other diets because the former had the highest scores for appearance and color, which are the main characteristics that influence consumers' selection of meat by giving it their first impression (Apata et al. 2012).
Mean Total Cost of Production for Grow-out Trial
	The table reflected that Californian breeds of rabbit shown an evident that it was significantly higher in the mean total cost of production as compared to New Zealand white rabbit breeds which was expressed below:
Table 12.  Mean Average of the Total Cost of rabbit production for grow-out trial in different treatment combinations
	Breed
	Level of Supplementation
	Mean

	
	1
	2
	3
	

	New Zealand
	421.7820
	422.9475
	389.8510
	     411.52b

	Californian White
	417.3790
	441.2070

	397.9817
	418.86a

	Mean 
	   419.58b
	      432.08a
	     393.92
	       

	Factors
	                                                                                          P Value

	               A 
	0.2320

	               B 
	0.0003

	            A x B
	0.3172


CV: 3.47 %     *Means with different letter superscripts in the same row (lowercase) 
    is statistically significant (p<0.05).

 As indicated in Table 12, Californian white rabbit breeds had a higher value in the total cost of production as compared to the New Zealand white breed, whereas P2 gave the highest total cost among the different levels of supplementation. However, the various treatment combinations did not significantly affect the total cost of production for the New Zealand white rabbit breed.
Mean Total Return of Growth Trial
It was described in the table below that the Californian white breed of rabbits had a higher mean total return for growth trial production as compared to New Zealand white rabbit breeds.
Table 13. Mean Average of the Total Return of rabbit production for grow trial in different treatment combinations
	Breed
	Level of Supplementation
	Mean

	
	1
	2
	3
	

	New Zealand
	413.550
	445.950
	336.375
	398.62b

	Californian White
	438.750
	511.200
	      396.00
	448.65a

	Mean 
	426.15ab
	478.58a
	      366.19b
	

	Factors
	P-value 

	               A 
	0.0732

	               B 
	0.0106

	            A x B
	0.7954


CV: 15.01 % *Means with different letter superscripts in the same row (lowercase) is statistically 
                             significant (p<0.05).

Table 13, presented statistically has an evidences indicated that the P2 level of supplementation for Californian rabbit breeds had a higher mean average of total return than other treatment combinations. In contrast, the level of supplementation for New Zealand white rabbit breeds was comparable across treatment combinations. 
Table 14.  Mean Average Net Return of rabbit production for grow-out trial in different treatment combinations.
	Breed
	Level of Supplementation
	Mean

	
	1
	2
	3
	

	New Zealand
	-8.23200             
	23.00250            
	-53.47600
	28.24b

	Californian White
	21.37100          
	69.99300             
	     -1.98175
	31.11a

	Mean 
	6.57ab
	46.50a
	      -27.73b                          
	

	Factors
	P-value 

	               A 
	0.0611

	               B 
	0.0370

	            A x B
	0.9053


CV:611.51 %             *Means with different letter superscripts in the same row (lowercase) 
               is statistically significant (p<0.05).


	The mean average of the net return was presented in Table 14, which demonstrated that the Californian White breed, namely the P2 in the degree of supplementation in various treatment combinations, had a significantly greater net return of rabbit production for the grow-out trial. The white rabbit breeds from New Zealand are comparable when it comes to the various treatment combinations.
IV. Conclusions and Recommendations
Conclusions 
Based on the result of the study, the following were drawn.
1.Breed and level of supplementation of purslane had a great significant influence on their growth performance.
2. The Californian white rabbit breed's in their slaughter weight was significantly affected by 25% of purslane supplementation.
5. Supplementation of 25% of purslane among Californian white breeds was greater than New Zealand breeds in terms of carcass weight. 
6. Organoleptic assessment revealed that rabbits fed with purslane had higher overall acceptability ratings however, color and flavor was significantly had higher levels of liking. Moreover, other criteria for palatability were comparable in the sensory evaluation of the two breeds of rabbits. 


Recommendations:
Based on the results obtained, the following suggestions are recommended:
1. Purslane is not only essential for medicinal used but it has a potential source that has a great influence on the growth performance in the supplementation for the diet of the breeds of rabbit. 
2. Purslane significantly affects the flavor and color of rabbit meat, which attracts and entices customers for general acceptability.
3.   It was suggested that purslane study be conducted to learn more about the nutritional advantages for other animals.  
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Panelist who evaluated the cooked lapan to  determine  its  taste, texture , aroma ,  color juiceness, mouthfeel and after taste  of the meat.
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