
Content is avaliable at SCOPUS

Meat Technology — Special Issue 64/2

www.meatcon.rs ■ www.journalmeattechnology.com

SCIENTIFIC JOURNAL

special issue

ISSN 2466-2852
UDK 664.9

Founder and Publisher
Institute of Meat Hygiene  

and Technology

Vol. BelgradeNo.
20230264

20
23

62nd International Meat Industry Conference

1. Introduction

Rabbit meat has excellent nutritional and die‑
tetic characteristics. Its high levels of proteins and 
essential amino acids, moderately high energy val‑
ue, low fat and cholesterol content, low sodium but 
high phosphorus levels, and significant content of B 
vitamins (especially vitamin B12), make it healthy 
(Dalle Zotte & Szendrő, 2011; Szendrő et al., 2020). 
Therefore, rabbit meat is used in the production of 
baby foodstuffs and is highly recommended for ado‑
lescents, pregnant women, the elderly, and conva‑
lescents (Cury et al�, 2011; Składanowska-Baryza & 
Stanisz, 2019).

However, the rabbit meat industry is currently 
going through a difficult period, primarily because 
of a progressive decrease in consumption and struc‑
tural weaknesses, as well as criticism concern‑
ing welfare conditions and other moral concerns 

(Cullere & Dalle Zotte, 2018). People reluctant‑
ly purchase rabbit meat due to its price and a typi‑
cal gamey flavour, which is unacceptable for many 
consumers (Hoffman et al�, 2004). Many consumers, 
especially young people, refuse to buy a whole rab‑
bit carcass, which is repulsive to them. Additional‑
ly, in many countries, consumption of rabbit meat 
is not common since rabbits are considered as pets 
(González-Redondo & Contreras-Chacón, 2012). In 
order to promote the consumption of rabbit meat and 
ensure the sustainability of the rabbit meat industry, 
new approaches are urgently needed. The develop‑
ment of innovative, healthier rabbit meat products 
can be a successful strategy to attract new consum‑
ers, particularly those who are health conscious 
(Cullere & Dalle Zotte, 2018). Consequently, this 
paper highlights the importance of rabbit meat, its 
nutritional and technological characteristics, and 
promotes the development of rabbit meat products 
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that, due to their nutritional value, should conquer 
the market and break consumers’ prejudices.

2. Rabbit meat production and trade

Today, rabbits can theoretically be character‑
ized as the ultimate meat‑producing animals, con‑
sidering their short life cycle and gestation period 
as well as their high feed conversion capacity (Leb-
as et al�, 1997; Honrado et al�, 2022). Additional‑
ly, the nutritional value of rabbit meat can be greatly 
improved by dietary modifications and/or the inclu‑
sion of substances that promote health, since rab‑
bits are monogastric animals (Dalle Zotte & Cullere, 
2019). Although rabbits are bred all over the world, 
there are significant differences between conti‑
nents or countries in terms of rabbit meat production 
(FAOSTAT, 2020).

In the period 2010–2020, the largest rabbit 
meat production was on the Asian continent, fol‑
lowed by Europe, Africa, and the Americas (Table 
1). Asia accounted for 70.49% of global rabbit meat 
production in 2020. During the mentioned peri‑

od, the world’s top producer was China, followed 
by the North Korea, the European Union (EU), and 
Egypt. The largest producers in the EU were Spain, 
Italy, and France. According to data retrieved from 
FAOSTAT, in the period 2010–2015, global rabbit 
meat production increased by 9.32%, while after 
2015 there was a decrease in production (−31.17%). 
However, trends varied between countries. Esti‑
mated values retrieved from FAOSTAT show that 
rabbit meat production in China has progressive‑
ly decreased from 783457 tons in 2015 to 488000 
tons in 2020 (−37.71%). A similar trend was esti‑
mated in North Korea and the EU, where rabbit 
meat production decreased by 7.20% and 45.60%, 
respectively. In recent years, countries in the Amer‑
icas have maintained rabbit meat production at the 
same levels as previously. Going against the glob‑
al regression in rabbit meat production during the 
mentioned period, an increase in rabbit meat pro‑
duction of 6.46% occurred in Africa’s top produc‑
er, Egypt. Egypt accounted for 71.19% of Africa’s 
rabbit meat output in 2020, followed by Algeria and 
Sierra Leone.

Table 1. Rabbit meat production in the world (FAOSTAT, 2020)

Continent/Country
Production Quantity (Tonnes)

2010 2015 2020

Asia 828,586.09 940,767.28 634,024.78

China 690,000.00 783,457.38 488,000.00

North Korea 133,900.00 153,878.11 142,793.92

Europe 260,672.91 256,647.84 153,150.08

European Union 230,582.91 223,237.64 121,433.79

Russian Federation 14,429.00 17,374.00 18,364.00

Africa 78,638.00 92,794.85 97,122.49

Egypt 52,282.00 64,946.00 69,144.76

Algeria 7,500.00 8,223.70 8,428.45

Sierra Leone 7,600.00 7,920.06 8,103.75

Americas 17,549.50 17,016.53 15,429.12

Mexico 4,350.00 4,399.96 4,481.78

Peru 3,360.00 3,359.13 3,402.13

Colombia 3,185.00 3,182.25 3,212.37

World 1,185,446.51 1,307,226.51 899,726.47
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In 2020, Europe held 91.89% and 82.40% of 
the global rabbit meat imports and exports, respec‑
tively. The main importing countries were Germa‑
ny (4,398.58 tonnes), Belgium (3,902.97 tonnes), 
and Portugal (1,884.2 tonnes), while Spain (6,771.64 
tonnes), Hungary (4,783.22 tonnes), France (4,002.39 
tonnes), and Belgium (3,319.25 tonnes) were the 
largest exporting countries in the Europe. As a 
world’s top producer of the rabbit meat in 2020, 
China was just the third biggest exporting coun‑
try in the world (4266.30 tonnes), while there were 
no official import data for this country (FAOSTAT, 
2020).

3. Nutritional profile of rabbit meat

Rabbit meat is characterized by high levels of 
proteins, essential amino acids, and polyunsaturated 
fat acids, low fat and cholesterol content, low sodium 
but high phosphorus levels, and a significant content 
of vitamin B12 (Dalle Zotte & Szendrő, 2011). Its 
moderately high energy value (603–899 kJ/100 g, 
depending on the carcass part) depends mostly on 
high protein content, which provides 80% of the 
energy value (Dalle Zotte & Szendrő, 2011). Pro‑
tein content in rabbit meat ranges from 18.6 g/100 g 
in forelegs to 22.4 g/100 g in the loin. Looking at 
the whole carcass, rabbit meat has approximate‑
ly 20.3 g/100 g of proteins (Dalle Zotte & Szendrő, 
2011). As a source of valuable proteins, rabbit meat 
provides all essential amino acids, especially lysine 
(2.12 g/100 g), threonine (2.01 g/100 g), leucine, 
(1.73 g/100 g), valine (1.19 g/100 g), isoleucine 
(1.15 g/100 g), and phenylalanine (1.04 g/100 g) 
(Hernàndez & Dalle Zotte, 2010). Furthermore, rab‑
bit meat is a lean meat with a fat content ranging 
from 1.8 g/100 g to 8.8 g/100 g, depending on the 
part of carcass (Dalle Zotte & Cullere, 2019). Rab‑
bit intramuscular fat contains mostly unsaturated 
fatty acids (60.5%), while saturated fatty acids are 
less represented (38.9%) (Dalle Zotte & Szendrő, 
2011). Among the unsaturated fatty acids, polyun‑
saturated fatty acids are predominant, primarily lin‑
oleic (18:2 n‑6) and α‑linolenic fatty acid (18:3 n‑3), 
both essential fatty acids. Linoleic acid is accounts 
for >20% of all fatty acids in rabbit meat (Hernàn-
dez & Dalle Zotte, 2010). In addition, rabbit meat 
contains significantly more linolenic acid (3%) than 
do beef (0.70%), pork (0.95%), and lamb (1.37%) 
(Enser et al., 1996). Long‑chain n‑6 and n‑3 polyun‑
saturated fatty acids are synthesized from the afore‑
mentioned essential fatty acids. Rabbit meat also 

contains long‑chain n‑3 polyunsaturated fatty acids, 
such as docosahexaenoic acid (0.31 mg/100 g) and 
eicosapentaenoic acid (0.15 mg/100 g) (Dalle Zotte 
& Szendrő, 2011). Mainly, n‑3 polyunsaturated fat‑
ty acids have an antiatherogenic effect and, conse‑
quently, reduce the risk of cardiovascular diseases. 
Additionally, balancing the ratio of n‑6/n‑3 poly‑
unsaturated fatty acids is essential for the normal 
course of different physiological processes (Park et 
al., 2022). The optimal n‑6/n‑3 ratio should be about 
1–2:1, since n‑6 and n‑3 polyunsaturated fatty acids 
are metabolized by competitive, common enzymatic 
reactions (Tortosa-Caparrós et al., 2017; Park et al., 
2022). Compared to meats of other animal species, 
rabbit meat offers a fairly low n‑6/n‑3 ratio, which 
amounts to 7:1 for the loin (Dalle Zotte & Szendro, 
2011). Through the rabbit’s diet, it is possible to 
increase the level of n‑3 polyunsaturated fatty acids 
in the rabbit meat and, consequently, decrease the 
n‑6/n‑3 ratio, which would be closer to the optimal. 
Moreover, rabbit meat has a lower cholesterol con‑
tent compared to other meat types, which amounts 
about 47 mg/100 g and depends on the rabbit’s 
diet (Hernàndez & Dalle Zotte, 2010). Taking into 
account the potential consequences for human health 
of cholesterol intake, this fact is significant, and all 
feeding strategies for rabbits must aim to achieve the 
lowest cholesterol content in the meat (Dalle Zotte 
& Szendro, 2011). As a white meat type, rabbit meat 
contains lower levels of iron (1.1–1.3 mg/100 g) and 
zinc (0.55 mg/100 g) than do the red meats, beef, 
lamb, and pork (Parigi Bini et al., 1992; Lombar-
di-Boccia et al., 2005). Furthermore, rabbit meat has 
very low sodium content (37–47 mg/100 g), which 
makes it suitable in diets for hypertension (Dalle 
Zotte & Szendrő, 2011; Dalle Zotte & Cullere, 
2019). On the other hand, rabbit meat is rich in oth‑
er minerals, such as potassium (428–431 mg/100 g), 
phosphorus (222–234 mg/100 g), and selenium 
(9.3–15 μg/100 g), which are included in the regula‑
tion of different physiological functions (Dalle Zotte 
& Szendrő, 2011; Dalle Zotte & Cullere, 2019). In 
terms of vitamins, rabbit meat is a good source of 
B vitamins. Accordingly, 100 g of rabbit meat pro‑
vides 8% of daily vitamin B2, 12% of daily vitamin 
B5, 21% of daily vitamin B6, and 77% of daily vita‑
min B3 needs, as well as the fulfilment of daily vita‑
min B12 needs (Combes, 2004). Compared to meats 
of other animal species, rabbit meat is richer in vita‑
min B12 (8.7 mg/100 g), which is essential for the 
formation of red blood cells, DNA synthesis, and 
the proper development of nervous system functions 
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(Dalle Zotte & Szendro, 2011). It is known that vita‑
min B12 prevents pernicious anaemia and disorders 
of the nervous system (Stabler & Allen, 2004).

4. Technological properties of rabbit meat

As known, the pH value is crucial parameter 
during the selection of meat for processing and also 
is an indicator of meat quality and shelf life (Car-
rillo-Lopez et al., 2021). The pH of rabbit meat is 
mainly measured in Musculus biceps femoris and 
Musculus longissimus dorsi, 45 minutes and 24 
hours after slaughter (Кumar et al., 2023). Muscu-
lus biceps femoris has expressed oxidative metab‑
olism, lower glycolytic potential and, consequent‑
ly, higher pH compared to Musculus longissimus 
dorsi (Кumar et al., 2023). During the conversion 
of muscle to meat under normal conditions (with‑
out stress), the muscle pH gradually decreases due 
to the accumulation of lactic acid, and 45 minutes 
after the slaughter of rabbits, it ranges between 6.1 
and 6.9 (Carrillo-Lopez et al., 2021). In compari‑
son to meat of other animal species, rabbit meat has 
an inferior shelf life since its pH after 24 hours is 
between 5.6 and 5.85 (Kozioł et al., 2015). The meat 
pH directly affects water holding capacity, which is 
essential parameter for meat processing, since poor 
water holding can result in technological and eco‑
nomic losses (de Oliveira Paula et al., 2020). A low 
ultimate pH leads to decreased water holding capac‑
ity and increased drip losses as well as cooking loss‑
es (Sampels & Skoglund, 2021). Consequently, rab‑
bit meat with such characteristics is not suitable for 
use in heat treated products, but may be considered 
for production of dried meat products and ferment‑
ed sausages. Rabbit meat with a high (rather than 
low) water holding capacity has intact, more soluble 
proteins, and consequently greater protein binding 
and fat emulsifying capacities, so it is suitable for 
emulsified sausages production (Ramos & Gomide, 
2017).

Rabbit meat is especially tender because of 
its lower elastin content and the high solubility of 
its collagen, compared to other meat types. Col‑
lagen content in rabbit meat ranges from 5.71 to 
7.97 mg/g, depending on the carcass part (Bueno et 
al., 2023). Collagen is the main protein of the intra‑
muscular connective tissue, and its quantity and 
solubility contribute to the development of meat 
toughness and/or tenderness. High collagen content 
leads to increased meat toughness (Pascual & Pla, 
2008). Collagen solubility in muscles is determined 

by the presence of trivalent thermo‑stable collagen 
crosslinks, which increase during animal growth. 
Additionally, the low amount of collagen in the meat 
batter favours the fat globule stabilization and water 
retention abilities during the production of emulsi‑
fied sausages (Bueno et al., 2023).

Rabbits have a low quantity of adipose tissue, 
which is necessary for the production of rabbit meat 
sausages. In order to replace fatty tissue, numerous 
hydrocolloid systems, such as alginate, carrageen‑
an, xanthan gum, cellulose derivatives, starches, 
and pectins, have been examined for their ability to 
form gels and replace fat. However, fat replacement 
with functional ingredients such as vegetable fibre, 
is more beneficial due to their technological and die‑
tetic characteristics (Petracci & Cavani, 2013). Veg‑
etable fibre can be utilized for replacement alone 
or in combination with plant oils, which are rich 
in n‑3 polyunsaturated fatty acids, the significance 
of which has already been highlighted (Petracci & 
Cavani, 2013).

Meat colour is an essential indicator of the pro‑
cessing suitability of meat. As known, meat col‑
our derives from the main pigment of muscle tis‑
sue, myoglobin, and also from its chemical state 
(oxymyoglobin, reduced myoglobin, or metmyo‑
globin). Compared to other animal species, rabbit 
meat contains a low amount of myoglobin (0.02% 
of wet muscle weight) (Carrillo-Lopez et al., 2021) 
and, consequently, it has relatively light (L*), with 
a low redness (a*) and yellowness (b*) contribu‑
tion. According to Ignacio et al. (2019), the light‑
ness of meat products increases significantly with 
the addition of rabbit meat, while the redness sig‑
nificantly decreases. Moreover, the low myoglo‑
bin content in rabbit meat limits the development of 
nitrosyl‑myoglobin, which is created in the reaction 
between myoglobin and nitrites. As already men‑
tioned, rabbit meat is rich in polyunsaturated fatty 
acids, which are unstable and susceptible to oxida‑
tion, the products of which lead to the metmyoglo‑
bin formation and, consequently, a decrease in red‑
ness (Ignacio et al., 2019). However, lipid oxidation 
is less expressed in rabbit meat than in red meats, 
since it is poorer in iron, which acts as a pro‑oxidant 
(Cullere & Dalle Zotte, 2018). Additionally, the oxi‑
dative stability of rabbit meat can be improved by 
adding 200 mg of α‑tocopheryl acetate/kg of feed to 
the rabbit diet (Dalle Zotte & Szendrő, 2011).
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5. Conclusion

Taking into account the nutritional profile and 
technological properties of rabbit meat, it can be 
concluded that rabbit meat is a good raw material 
for meat processing. Its nutritional profile makes it 
suitable for incorporation into added value products 

that satisfy modern consumer aspirations for healthy 
food. The development and promotion of new rab‑
bit meat products could be a successful strategy to 
attract consumers who are not sufficiently familiar 
with the dietetic properties of rabbit meat and have 
prejudices about its consumption.
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