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Introduction 

As it is well-known rabbits are animals with high fertility, 

very intensive growth, and high feed conversion rate 

(Skandro et al, 2008). They consume a lot of unconventional 

feed (Koleva et al., 2011). The species has very good 

adaptive abilities and is also suitable for breeding and meat 

production with small capital investment (Radev et al., 2003). 

Rabbit meat is one of the highest quality white lean meats 

available on the market (Nistor et al., 2013). Compared to 

other types of meat (pork, beef, chicken) rabbit meat is richer 

in Ca, P, and lower in fat, cholesterol (Dalle Zotte, 2002; 

Combes, 2004), and purines (Hernandez et al., 2007). It has a 

high proportion of polyunsaturated fatty acids (Petracci et al., 

2009). Rabbits’ meat quality depends on the breed, the age of 

the rabbits, their ration etc. (Klont et al., 1998). 

The net transformation of energy and protein from feed to 

animal production is the correct way to investigate the 

contribution of a given fodder to the production of edible 

products (Pirgozliev & Rose, 1999). For the determination of 

feed nutritional properties different types of energy 

(digestible, metabolizable, net) are used. In reporting the 

produced effect, we take into account the delta of growth and 

expenditure of feed per one unit of total growth (meat, milk, 

eggs) without counting the ratio water/nutrients in these 

products (Santjago et al.,2007; Kabakchiev et al., 2014; van 

der Merwe, 2015; Purina Animal Nutrition, 2019; Taj, 2015). 

Penkov and Genchev (2018) propose the introduction and 

standardization of two main indices that objectively report 

the processes of net transformation of energy and protein in 

the eco – technical chain “feed-consumable animal products” 

- Clarc of energy distribution (CED) / Clarc of protein 

transformation (CPT). 

The aim of the present work was to introduce a 

methodology for calculating of CED and CPT for fattening 

rabbits and to further elaborate it in the section "application 

in separate fattening periods".  

Materials and Methods 

A study was conducted with a total of ten male (2x5) and 

ten female (2x5) weaned rabbits from New Zealand White 

breed (45-50 days old) with initial average body weight 1.300 

kg (Grigorova et al., 2009). The animals were raised in wire 

cages lined in a single layer and fed ad libitum with standard 

granulated total mixed ration (TMR) for growing rabbits 

(Table 1). Water was supplied via nipple drinkers. The trial 

lasted 42 days (87-92 days of age). At the end of the 

experiment, five male and five female rabbits were selected 
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for slaughter based on the average body weight. After the 

slaughter (preliminary treatment with chloroform, acc. 

Directive 2010/63/EU) carcasses were released by all organs 

(including edible) and decapitated in the ceruicis vertebram 

primum. The carcasses were divided into two halves and 24h 

post mortem a complete boning of the left half was 

performed. The obtained lean meat was multiplied by 2. Two 

parallel samples/carcass of raw meat were previously taken in 

the area of: m.longissimus dorsi (in the area of the fourth 

thoracic vertebra); m. semimembanosis; m. deltoideus; m. 

oblicuus abdominis. For chemical analysis a proportionally 

averaged sample was given by the following formula: 

Total sample weight = meat weight in every carcass part * 

percentage of the weight of the respective part of the total 

weight of the carcass. 

Chemical analysis of the meat samples included the 

following assays: water content by drying to constant weight; 

fat content after Kjeldahl’s method and ash content by 

ignition in a furnace at 440˚ (AOAC, 2007). The GE content 

in the diet and the meat was established using the basic data 

(Todorov et al., 2016) and the formula of Schiemann et al., 

(1971).  

The “Clarcе of energy distribution” (CED) and the 

“Clarcе of protein transformation” (CPT) were calculated 

with the formula (Penkov & Genchev, 2018): 

CED = Total gross energy content in 1 kg meat/Total 

digestible energy intake for 1 kg growth. 

CPT = Total (crude) protein content in 1 kg meat/Total 

(crude) protein intake for 1 kg growth. 

Statistical analysis of the data obtained was performed 

using Excel 2000, single factor, ANOVA program. All values 

are presented as mean ± SE. 

Results 

During our investigation (explanation and “Clarcs” 

recalculation) the data only for the fattening period from 47
th

 

day (with initial average body weight 1.300 kg of the rabbits) 

to the end of fattening (87-92 days of age) were used. 

The composition and nutritional value of rabbits TMR is 

given in Table 1.  

The nutritional values of the diet meet the generally 

accepted nutrition requirements for fattening rabbits from 

New Zealand White breed (Martens, 1997; Ouhayoun, 2003). 

For the further calculating the Clarcs of 

distribution/transformation of the entrance of the ecotechnical 

chain were used the digestible energy (DE) and crude protein 

(CP) data in the diet. 

To properly calculate the “Crarcs” the data for growth and 

the total amounts of the digestible energy and crude protein 

conversion for 1 kg growth only for the experimental period 

(entrance of the nutritive eco-technical chain) are actual. 

These, so as some other data assisting the correct calculations 

are shown in Table 2. 

Carcass weight without head and internal organs, carcass 

yield, the lean meat weight, and meat chemical composition 

of the fattening rabbits are shown in Table 3. 

To establish how much of pure meat comes from growth, 

which is obtained only during the fattening period (without 

knowing the data on growth and feed conversion from the 

previous period(s), the following calculations are needed: 

-The total growth for the period. 

-The carcass yield. 

-The total meat in the carcass as described in the 

"Material and Methods" scheme. 

-The carcass part weight, obtained during the fattening 

period. 

-The lean meat in the carcass, obtained during the 

fattening period. 

In the present study, the lean meat in the carcass obtained 

during the fattening period averages 801.23g.  

In Table 4 the accumulated gross energy and crude 

protein in the muscles growled only in the tested period 

(finisher) so as the Clarc of energy distribution and Clarc of 

protein transformation are shown. 

Discussion 

The established in this experiment carcass yield was 

about 10% lower than that obtained in New Zealand White 

breed by our previous studies (Grigorova et al., 2009; 

Grigorova et al., 2010). 

Table 1. Composition and nutritive values of the TMR for 

the growing rabbits. 

Components % 

Oat 20 

Barley 39 

Wheat bran 42.64 

Soybean meal 26 

Sunflower meal 5 

Alfalfa hay 30 

Dicalcium phosphate 1.5 

Limeston 1 

Salt 0.4 

Premix 6645 (for rabbits) 0.5 

Cicostat 0.05 

DL methionine 0.1 

L lysine – dehydrate 0.13 

Content in 1 kg fodder 

Dry matter - % 85.28 

Digestible energy (DE) – MJ 9.11 

Crude protein (CP) - % 16 

Crude fiber (CF) - % 13 

Calcium (Ca) - % 0.95 

Phosphorus (P)-% 0.69 
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This difference might be explained by the fact that in the 

above-mentioned experiments the carcasses had the head on. 

Growth and feed conversion ratio obtained in the current 

research are not significantly different compared to those 

reported by Marinov et al. (2009) and Perrier and Ouhayoun 

(1996). 

Concerning meat protein and ash content,  our results are 

in agreemnet with those reported by Scandro et al. (2008), in 

New Zealand White rabbits. However, compared to our 

studies, these authors established twice lower fat values. 

By so conducted scheme of fattening (only finisher stage) 

net transformation of the crude protein from the feed to the 

rabbit’s meat is more than twice higher than a net utilization 

of digestible energy. In the available literature, there are no 

data for rabbits. The only ones which are received by us in 

the fattening of quails (Penkov & Genchev, 2018) are 

significantly different, but the approach for poultry is 

different as for the entrance (metabolizable energy is used) so 

in the exit of the ecotechnical chain (the transformation is 

measured only in the breast and leg’s muscles). 

 

Conclusions 

By using data only for the finisher period, the following 

net transformation of the energy and the protein in the 

ecotechnical chain “fattened New-Zealand rabbits”, described 

through the respective Clarcs have been established: 

- Clarc of energy distribution (CED) – digestible 

energy in fodder – gross energy in the meat – 0.1877 

or 18.77%. 

- Clarc of (crude) protein transformation (CPT) – 

fodder – meat – 0.3818 or 38.18%. 

The developed by us “Clarcs” can be used in: 

- Ecology studies – to establish the transfer of the 

energy and nutrients from the preliminary (fodder, 

plants) to the secondary (animal’s bodies, tissues) 

unit of the environmental/ecological chain. 

Table 2. Total growth feed, energy and protein conversion ratio of the tested rabbits for the fattening period. 

Items n=5 ♂ and 5♀ X mean ± SE 

Initial body weight – kg 1288.5±48.25 

Final body weight – kg 2667.0±63.79 

Total growth for the period – kg 1378.5±35.88 

Feed conversion ratio – g*kg
-1

 4022.5±392.0 

Total digestible energy conversion – MJ 36.64±3.57 

Total crude protein conversion – g 643.6±57.92 

Digestible energy conversion for 1 kg growth – MJ (entrance of the chain) 26.58±2.49 

Crude protein conversion for 1 kg growth – g (entrance of the chain) 466.88±42.02 

 

Table 3. Carcass weight without head and internal organs, total weight and meat chemical composition from the fattening 

rabbits. 

Items n= 5♂ and 5♀) X mean ± SE 

Carcass weight without head and internal organs – g 1529.50±68.45 

Carcass yield - % 62.31±1.75 

Weight of the part of the carcass, obtained in the fattening period (total growth period * slaughter 

yield) – g 

858.94±22.36 

Total meat in carcass – kg 1426.74±59.01 

Lean meat in the carcass, obtained for the fattening period (= line 4*line 3/line 1) – g 801.23±20.85 

Meat water content - % 75.13±1.87 

Protein content ( in native substance) – % 22.25±0.90 

Fat content (in native) - % 2.30±0.49 

Ash content (in native) 1.11±0.17 

Gross energy (GE) content in 1 kg meat (native substance) – MJ 6.23±0.62 

 

Table 4. Accumulated gross energy (GE) and crude protein (CP) and Clarc(s) of energy distribution/protein 

transformation (CED/CPT) in meat of the rabbits. 

Indexes X mean ± SE 

Accumulated GE in the meat, produced only in the period of the experiment – MJ (exit of the system) 4.99±0.13 

Accumulated CP in the meat, produced only in the period of the experiment – g (exit of the system) 178.27±4.64 

Clarc of energy distribution (CED) – DEfodder-GEmeat 0.1877 (18.77%) 

Clarc of (crude) protein transformation (CPT) CPfodder-CPmeat 0.3818 (38.18%) 
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- Breeding (selection) indexes. 

Objective indexes to measure the effectiveness of 

technological solutions (feeding growing) in rabbit 

husbandry. 

References 

AOAC International 2007. Official methods of analysis of AOAC 

(18 edition, rev. 2), Association of Official Analytical Chemists 

Intern., Gaithersburg, MD, USA. 

Combes S. 2004. Effectsa of dietary inclusion of dehydrated 

Lucerne and whole linseed on rabbit meat quality. World Rabbit 

Science, 14, 247-258. 

Dalle Zotte A. 2002. Perception of rabbit meat quality and major 

factors influencing the rabbitcarcass and meat quality. Livestock 

Production Science, 75, 11-32.   

Directive/63/, 2010. Directive EU of the European Parliament and 

of the council of 22 September 2010 on the protection of 

animals used for scientific purposes 

Grigorova S, Abadjieva D, Petkova M. 2010. Rabbits carcass 

characteristics and meat composition by feeding different 

sources of crude fiber. - In: Migdal W, Cilev G, Jivkovic B, 

Jukna V. (eds.), Poultry, Rabbits, Nutria, Fish Meat, Poland,  

35-41.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Grigorova S, Petkova M, Nikolov S, Abadjieva D. 2009. Rabbits’ 

growth parameters by using total mixed ration with alternative 

sources of crude fibers. Journal of mountain Agriculture on the 

Balkans, 12(3): 476-487.  

Hernandez P, Cosari V, Pla M, 2007. Effect of the dietary fat on 

fatty acid composition and oxidative stability of rabbit meat. 

Proceedings of the 53rd International Congress of meat Science 

and Technology (August2007, Beijing, China), p. 367-370. 

Kabakchiev M, Alexieva D, Genchev A, Nikolova M, Gerzilov V, 

2014. Poultry breeding. - Academic Press, Agricultural 

University, Plovdiv (In Bulgarian). 

Klont R, Brocks E, Eikelenboom G, 1998. Muscle fibre type and 

meat quality. Meat Science, 49 (suppl. 1): 219-229. 

Koleva A, Dobreva K, Stoyanova M, Denev P, Damianova S, Ilchev 

A, Tasheva S, Ganchev G, Pavlov D, Angelov B, 2011. 

Paulownia–A source of biologically active substances. 1. 

Composition of leaves, J. Mount. Agric. Balkans, 14: 1061–

1068. 

Marinov B, Grigorov I, Peshev R, 2009. Raising rabbits for meat. - 

IFO – design, Sofia, p. 34. 

Martens L, 1997. Rabbit nutrition requirements and feeding 

strategies, Center for Agricultural Research Cunicole, Vol.2, 

comm. No 56, INRA-Itavi, Paris, 12. 

Nistor E, Bampidis VA, Pacala N, Pentea M, Tozer J, Prundeanu H, 

2013. Nutrient content of rabbit meat as compared to chicken, 

beef and pork meat. Journal of Animal Production Advances, 

3(4): 172-176. 

Ouhayoun J, 2003. Influence of the diet on rabbit meat quality. The 

nutrition of the rabbit, 177-196. 

Penkov D, Genchev A, 2018. Methods for introduction of objective 

criteria for bioconversion of energy and nutrients along the feed 

– animal products chain in meet-type poultry farming, Journal of 

Central European Agriculture, 19 (2): 270-277. 

Perrier G, Ouhayoun J, 1996. Growth and carcass trails of the rabbit. 

A comparative study of three models of feed rationing during 

fattening,  Proceeding of 6-th world rabbit congress Toulouse, 3: 

225  

Petracci M, Bianchi M, Cavani C, 2009. Development of rabbit 

meat products fortified with n-3 polyunsaturated fatty acids. 

Nutrients, 1(2): 111-118. 

Pirgozliev V, Rose SP, 1999. Net energy systems for poultry feeds: 

a quantitative review, World's Poultry Science Journal, 55(1): 

23-36. 

Purina Animal Nutrition, 2019. Pig Feed Conversion: When Less Is 

More. 

Radev V, Sivkova K, Enev E, 2003. Changes in the hematological 

parameters of rsbbits given multienzyme protozin in the diet. 

Trakia Journal of Sciences, 1(1): 67-71. 

Santjago HL, Diaz V, Rodrigez AA, 2007. Processing yields, meat 

quality attributes and nutrient composition of diverging 

genotypes of guinea-fowl (Numida meleagris) broilers reared on 

various planes of nutrition in a tropical environment, Animal 

Science, 13: 236-238. 

Schiemann R, Niering K, Hoffmann L, Jench W, Chudy A, 1971. 

Energetische Fuetterung und Energienormen. VEB Deutscher 

Landwirtschaftsverlag, Berlin. 

Skandaro M, Tarig A, Alic B, Goletic T, Kustura A, 2008. 

Qualitative and quantitative characteristics of New Zealand 

White rabbit meat. Meso, 10(2): 149-153. 

Taj MK, 2015. Lamb and Kids Fattening. A Handbook, p. 66. 

Todorov N, Marinov B, Ilchev A, Penkov D, Georgieva V, Ganchev 

G, Chobanova S, 2016.  Applied feeding of productive animals, 

IFO-Design, Sofia, pp. 312. 

Van der Merwe DA, 2015. Developing a model for feedlot 

production of Boer goat slaughter kids, PhD thesis, Faculty of 

Agric. Scienceat Stellenbosch University, p. 159. 

 

 


