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Abstract – Despite the nutritive content of rabbit 
meat is well documented, the relationship between 
the nutritional profile and the true retention (TR) of 
different raw and cooked rabbit prime cuts has 
never been evaluated before. Thus, the aim of this 
study was to evaluate the effect of two different 
rabbit prime cuts (Loin, LD, and hind leg, HL) on 
their raw and cooked proximate composition, 
cholesterol and fatty acid content, and nutrients TR. 
The LD had a higher protein and lower lipid and 
cholesterol contents than the HL (P<0.001). As a 
consequence of the lower moisture retention, the TR 
of protein, lipids, ash and cholesterol of the LD were 
higher than those of the HL. The differences 
between LD and HL for SFA, MUFA, PUFA, 
Linolenic acid, DHA, Linoleic acid, Ʃ n-6 and Ʃ n-3 
contents were always significant (P<0.001) both in 
raw and cooked meat, with the HL presenting 
always higher values than the LD. Also the TR of 
each FA was greater in the LD than HL prime cut.  
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I. INTRODUCTION 
 
Meat represents an essential food rich in many 
nutrients such as high biological value proteins, 
vitamins (B group, D and E) and minerals [1]. 
Rabbit meat, together with its high protein content, 
provides the greatest quantity of vitamin B12 
among the most common meats such as pork, beef, 
veal and chicken. It is also an excellent source of P, 
K, Zn and Se, and it is favourably low in Na [2]. 
In addition, rabbit meat can undoubtedly be 
considered a lean source (about 8.5 % of fat, 
considering the whole carcass) with a favorable 
fatty acid profile which can be further improved 
through diet [3; 4; 5]. To the best of our 
knowledge, despite the nutritive content of rabbit 
meat is well documented [2], a detailed nutritional 
comparison between different raw and cooked 

rabbit meat portions has never been evaluated 
before. In fact, literature often considered the 
effect of different cooking methods on the 
nutritional quality of meat belonging to the most 
common species  [6; 7; 8; 9; 10]. Thus, the aim of 
this study, was to compare the nutritional 
characteristics of the Longissimus dorsi muscle 
(loin prime cut), which is the leanest meat cut in 
the rabbit carcass, with those of the hind leg, 
which is the most quantitatively important [2], by 
considering their proximate composition, 
cholesterol and fatty acids (FA) content, before 
and after cooking, and the True Retention (TR) of 
all analysed nutrients.  
 
II. MATERIALS AND METHODS 
 
A total of 105 loins (Longissimus dorsi muscle; 
LD) and 140 hind legs (HL) of rabbits slaughtered 
at 11 weeks of age were used. The raw right LD 
and HL were ground with a Retsch Grindomix 
GM 200 grinder at 4000 rpm for 10 seconds, then 
freeze-dried and subsequently used for the analysis 
of their proximate composition [11], cholesterol 
[12] and fatty acids contents (FA). The left LD and 
HL were individually packed under-vacuum in 
plastic bags and cooked. The LD were cooked in a 
water bath at 80 °C for 1h, whereas HL were 
cooked in a water bath at 85 °C for 2.5h. Cooked 
LD and HL were then freeze-dried and also used 
for the analysis of their proximate composition, 
cholesterol and FA contents. For the FA analysis 
49 LD and 70 HL were used. 
Lipid extraction was performed combining the 
traditional [14] method with that provided by [15] 
and the Accelerated Solvent Extraction (M-ASE) 
in which chloroform:methanol (1:2) represented 
the binary solvent mixture used for extraction. The 
FAMEs were quantified by gas chromatography 
(Shimadzu GC17A, equipped with a Omegawax 
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250 column (30 m x 0.25 µm x 0.25 µm) and FID 
detector. True Retention (TR) of nutrients was 
calculated using the formula provided by [16]. 
Data were analyzed using the General Linear 
Model procedures of the statistical analysis 
software SAS 9.1 for Windows [17]. A one-way 
ANOVA tested the prime cut as fixed effect and 
the significance level was calculated at the 5% 
confidence level.  
 
 
III. RESULTS AND DISCUSSION 
 
Results presented in Table 1 confirmed literature 
reports: both LD and HL had very lean meat 
(average lipid content < 3 g /100 g raw meat) and 
high protein level (> 22 g/100 g raw meat), thus 
also the energy content of the meat was moderate 
and mostly attributable to proteins (< 115 
Kcal/100 g raw meat). The cholesterol content of 
the raw meat didn’t exceed the 65 g/100 g meat in 
both raw portions. Comparing the two main prime 
cuts at their raw state, we could observe that the 
LD had a higher protein content than the HL (22.9 
vs 22.2 g/100 g meat for LD and HL, respectively), 
lower lipids (0.79 vs 2.86 g lipids/100 g meat), and 
cholesterol contents (51.0 vs 65.1 g/100 g meat for 
LD and HL, respectively). As a consequence also 
the energy content of the two raw meat cuts 
significantly differed (98.6 vs 115 Kcal/100 g meat 
for LD and HL, respectively). The above indicated 
differences were not surprising as Longissimus 
dorsi is a muscle with prevalent fast glycolytic 
metabolism, whereas HL muscles contain a 
balanced oxidative and glycolytic fibres 
proportion. The differences observed in the raw 
meat were confirmed also after cooking for each 
of the examined nutrients that, overall, tended to 
concentrate as a consequence of the moisture loss. 
Differently from the proximate composition in 
itself, True Retention (TR) of rabbit meat nutrients 
has not been widely studied until now, and values 
showed in the present trial revealed interesting 
differences between the two examined prime cuts. 
As a general consideration, the LD tended to 
concentrate its nutrients more intensely than the 
HL, because LD lost more moisture (67.9 vs 74.7 % 
of moisture TR for LD and HL, respectively). The 
high and significant difference in terms of lipid TR 
between the two prime cuts (155.3 vs 109.4 % for 
LD and HL, respectively) was partly explained by 

the different LD and HL moisture retention values, 
and partly by the extremely low lipid content of 
the raw LD meat (0.79 g/100 g meat). 
 
Table 1 Energy content (kcal/100 g), proximate 
composition (g/100 g), cholesterol content (mg/100 g ) 
and true retention (TR, %) of rabbit’s loin (LD) and 
hind leg (HL) prime cuts 
 

Prime cut 

  LD HL 
P-value RSD1 

No. samples   105 140   
Raw 98.6 115 *** 3.74 

Cooked 134 144 *** 6.11 

Energy content 

TR 101 103 *** 3.29 

Raw 75.1 73.7 *** 0.5 

Cooked 66.3 67.6 *** 1.2 

Moisture 

TR 67.9 74.7 *** 3.1 

Raw 22.9 22.2 *** 0.6 

Cooked 30.2 27.4 *** 1.1 

Protein 

TR 103 101 ** 3.9 

Raw 0.79 2.86 *** 0.49 

Cooked 1.47 3.79 *** 0.59 

Lipids 

TR 155 109 *** 35.0 

Raw 1.38 1.26 *** 0.14 

Cooked 1.59 1.20 *** 0.19 

Ash 

TR 89.5 78.3 *** 13.6 

Raw 51.0 65.1 *** 3.3 

Cooked 78.1 87.6 *** 4.4 

Cholesterol 

TR 118 110 *** 8.7 
1Residual Standard Deviation; **: P<0.01; ***: P<0.001 
 
The LD lipids, being probably almost exclusively 
structural lipids, they were not lost with cooking. 
In fact, heating can denature the muscle 
lipoproteins and thus release high extractable 
bound lipids [10]. Furthermore, the effect of the 
cooking procedure might have favoured lipids 
concentration: LD and HL meat samples were 
vacuum-sealed in PVC bags thus fats, after 
melting on heating, could have diffused along the 
concentration gradient into the meat [9]. This 
could explain the particularly high TR percentages 
of both LD and HL. Our results, even if on a 
different animal species, agreed with those of [18] 
considering the effect of cooking on the chemical 
composition of beef meat products. Those authors 
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observed that, independently to the cooking 
procedure and to the meat cut or product, it was 
the initial fat content that mostly influenced fat 
loss during cooking. In fact, as the fat content 
increases, the probability of fat coalescing and 
then leaking from the product also increases, as 
the mean free distance between fat cells decreases. 
A study by [6] evaluated the effect of different 
cooking procedures on the nutritional quality of 
rabbit LD meat, but the boiled LD meat samples 
showed higher nutrients loss than our LD and HL 
meats. Specifically, in LD the TR values for 
protein and lipids were 93.6 and 93.5% vs 102.6 
and 155.3% in [6] and in our study, respectively. 
The cooking parameters and the size of the meat 
samples were probably responsible of such 
different results. Temperature is known to be a key 
factor in the eating quality of meat: the higher is 
the central temperature of the sample, the lower is 
its water content as the protein denaturation 
caused by high temperatures lowers their 
capability of retaining water. But differently from 
the water, protein and lipids should concentrate 
[19], thus also the type of meat samples probably 
played a role. We used half of the LD muscle, 
minimizing tissue damage, whereas the other 
study [6] considered samples of 20 g each whose 
original structural integrity had been compromised. 
The content of the FA classes found in raw and 
cooked rabbit LD and HL meat are reported in 
Table 2 and, for the first time in rabbit meat 
species, also TR values have been considered. In 
general, such results confirmed the high natural 
PUFA content of rabbit meat (203.4 vs 679.5 
mg/100 g raw meat for LD and HL, respectively) 
corresponding to the 30.8 and the 29.5 % of the 
total raw meat lipid content, for LD and HL, 
respectively. The SFA accounted for the 39.0 and 
the 39.5 % and MUFA for the 30.3 and the 31.1 % 
of the total raw meat lipids content, for LD and 
HL, respectively. Such proportions were in line 
with the data found in literature [5]. The 
differences between LD and HL for SFA, MUFA, 
PUFA, Linoleic acid, Linolenic acid, DHA, Ʃ n-6 
and Ʃ n-3 were always significant (P<0.001) both 
in raw and cooked meat, with the HL presenting 
always higher values than the LD. Only EPA 
content of the cooked meat didn’t differ between 
LD and HL meat cuts. 

Table 2 Fatty acids content (mg/100 g meat) and TR 
(%) of rabbit’s L. dorsi (LD) and hind leg (HL) meat 
portions 
 

Prime cut 
  LD HL 

P-value RSD1 

No. samples   49 70   
Raw 257.8 911.1 *** 153.3 
Cooked 514.4 1183.7 *** 192.3 

Ʃ SFA 

TR 155.4 107.0 *** 23.0 
Raw 200.2 717.1 *** 155.6 
Cooked 383.6 903.4 *** 187.8 

Ʃ MUFA 

TR 147.8 104.0 *** 22.3 
Raw 203.4 679.5 *** 101.0 
Cooked 402.2 943.9 *** 119.6 

Ʃ PUFA 

TR 150.1 114.8 *** 23.1 
Raw 13.0 65.9 *** 11.5 
Cooked 24.6 95.5 *** 15.3 

C18:3 n-3 

TR 145.2 119.9 *** 26.1 
Raw 1.16 1.34 * 0.41 
Cooked 2.28 2.17 ns 0.43 

C20:5 n-3 
(EPA) 

TR 161.8 138.7 * 53.0 
Raw 0.47 1.02 *** 0.31	  
Cooked 0.91 2.26 *** 0.53	  

C22:6 n-3 
(DHA) 

TR 143.2 171.9 ns 59.9	  
Raw 149.6 546.3 *** 81.6 
Cooked 298.3 749.5 *** 94.4 

C18:2 ct n-6 

TR 153.7 113.3 *** 24.1 
Raw 185.1 601.9 *** 88.8 
Cooked 366.5 828.8 *** 101.9 

Ʃ n-6 

TR 152.1 113.8 *** 24.0 
Ʃ n-3 Raw 14.9 69.8 *** 11.9 
 Cooked 28.6 102.2 *** 16.1 
  TR 146.9 121.1 *** 25.7 
1Residual Standard Deviation; ns: not significant; *: P<0.05; ***: 
P<0.001 
 
TR values of each FA followed the general 
pattern already discussed for the general lipid 
content of the prime cuts (Table 1), with LD 
showing greater TR of FA than HL (P<0.001). 
An exception to this well defined difference 
between prime cuts, was represented by the 
DHA whose TR didn’t differ in the cooked meat. 
The already good FA profile of the two rabbit 
prime cuts, with specific focus on those FA of 
special interest for human nutrition, can be 
further improved through diet by increasing the 
meat n-3 content, thus improving the n-6/n-3 
ratio, as it was successfully demonstrated by 
other authors [5]. 
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IV. CONCLUSION 
 
Rabbit meat confirmed to be an optimal and 
healthy meat source for the modern consumer 
thanks to its extremely low fat and cholesterol, and 
high protein contents. Proximate composition and 
FA content of raw and cooked LD and HL meat 
significantly differed, with the LD being leaner 
and by consequence proportionally less rich in FA 
compared to the HL. Also nutrient TR values 
differed between the two prime cuts and were 
generally higher in the LD compared to the HL, as 
a result of a higher moisture loss during cooking. 
Considered the large differences in nutrients 
content emerged between raw and cooked prime 
cuts, the nutritional value of the rabbit meat should 
be always expressed on cooked. 
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