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Abstract  

The growing number of consumers of meat and products derived from meat obtained from the 
Balkan breed of Mangalita pigs, shows a definite concern about the nutritional and healthological 
quality of food products derived from some breeds of pigs. This is also the reason why, for a certain 
period of time, the Mangalița breed has started to re-enter the attention and concerns of breeders in 
Romania, becoming a biological material for the export of live animals.  

Within the present research protocol, the aim was to investigate the possible influences of the eco-
genetic varieties belonging to Mangalița pigs (blonde, black and red-brick varieties) on the chemical 
composition of the meat and the profile of fatty acids, analyzes carried out at the level of the Gluteus 
medius muscle.  

Following the research and observations undertaken, it can be stated that, although raised in the 
same system, fed with the same category of feed and having similar ages and body masses, the quality 
characteristics of the meat varied between individuals, corresponding to the eco-genetic type. 

Regarding fat composition, a higher proportion of n-3 and n-6 polyunsaturated fatty acids 
(PUFA) was identified in pigs belonging to the red-brick variety, while the ratio between them was 
significantly more balanced, compared to the others varieties. 

The ratio of polyunsaturated fatty acids to saturated fatty acids (PUFA/SFA) was not significantly 
different between groups, while the ratio of monounsaturated fatty acids to saturated fatty acids 
(MUFA/SFA) was significantly lower in pigs brick-red.  

In conclusion, we can state that within the Mangalița breed, there are certain chemical 
characteristics of the meat, which vary according to the eco-genetic type, a fact that increases the 
importance of exploiting this breed in different technological systems. 
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INTRODUCTION  

One of the current trends in the food 
market, with strict reference to the pork 
market, refers to the increase and 
strengthening of the buyer's selectivity on 
the health properties of the raw material and 
meat derivatives. In other words, the new 
trend of consumers is to choose food 
products not only according to the external 
appearance and affordable price, but also 
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taking into account their nutritional value, 
consistent with the ethical qualities of its 
production, with special reference to the 
welfare conditions of farm animals and the 
degree of impact of obtaining productions 
on the natural environment. Another 
motivation for choosing meat from the 
traditional pig farming system is the belief 
that the taste and nutritional-health values 
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of this category of meat are superior to those 
of conventionally produced meat. 

In this context, starting from 1990, the 
Mangalița Balkan breed of pigs and its eco-
genetic varieties began to come back to the 
attention and concerns of breeders in 
Romania, as well as local pork consumers, 
a fact also due to the publication of 
specialized research, which highlighted 
certain particular aspects, of an organoleptic 
and physico-chemical nature, possessed by 
the meat and fat of this breed. 

Through this research protocol, the aim 
was to investigate the possible differences 
in the physico-chemical properties and the 
fatty acid profile of the meat obtained from 
three different genetic ecotypes of the 
Mangalița breed, namely the red-brick 
variety (L1), the white (or blond) variety 
(L2) and the black variety (L3), raised under 
similar housing and feeding conditions. The 
slaughter weight of the specimens was close 
(over 120 kg), and the analyzes performed 
concerned the rump muscles, respectively 
the Gluteus medius muscle. 

 
2. MATERIAL AND METHOD 
2.1. Biological material and 
experimental samples 

In order to establish the possible 
differences in the properties of pork, due to 
obtaining carcasses from different eco-
genetic varieties of the Mangalița breed, 
work was carried out on a number of 15 
carcasses, obtained from castrated males, 
belonging to the red-brick, white and black 
varieties, with body weights at slaughter 
relatively identical, around 120 kg. 

The research was carried out on 3 
experimental groups (L1-L3), 
corresponding to the 3 different eco-genetic 
types of the Mangalița breed, each lot 
containing 5 thawed carcasses. 

The average body weight at slaughter 
was 125.34±3.12 kg in individuals 
belonging to group L1, 123.08±4.65 kg in 
individuals from group L2, respectively 
122.12±4.12 kg in individuals from group 

L3, the experimental samples of non-
degreased muscle being taken from the 
muscles of the rump, respectively from the 
area of the Gluteus medius muscle. 

 
2.2. Analytical determinations 

After slaughter, the meat and fat 
samples were vacuum-packed and kept 
frozen at approximately -20°C for further 
analysis. The following measurements of 
the chemical composition of G. medius 
muscle were performed: pH, water content, 
protein content, total fat, ash, total fatty acid 
and cholesterol concentrations, and water-
to-protein ratio. The chemical composition 
was determined by the methods defined by 
the Association of Official Analytical 
Chemists (AOAC, 1990). 

Cholesterol content was determined 
using HPLC/PDA on a Waters 2695 
Separation module HPLC with a Waters 
2996 photodiode array detector as defined 
by the method of Maraschielloet et al. Fatty 
acids in the form of methyl esters were 
detected by capillary gas chromatography 
with a flame ionization detector. A 
predetermined amount of lipid extracts, 
obtained by the rapid extraction method, 
was dissolved in tert-butyl methyl ether. 
Fatty acids were converted to fatty acid 
methyl esters (FAME) with 
trimethylsulfonium hydroxide according to 
SRPS EN ISO 5509:2007 method. FAMEs 
were analyzed with Shimadzu 2010 GC-
FID (Kyoto, Japan) on cyanopropyl-aryl 
HP-88 column (column length 100, internal 
diameter 0.25 mm, film thickness 0.20 μm). 

 
2.3. Statistical analyses 

Experimental data were processed and 
statistically analyzed by ANOVA (Origin 
8.5 software, USA) and the least squares 
method (LSM) by applying the GLM 
procedure of the SAS 9.1.3 software 
package (SAS Inst. Inc. 2005-2006).  

Eco-genetic type and slaughter weight 
were entered into the model as independent 
variables, and when means were 
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significantly different, Tukey's test was 
applied to compare sample means. 

The model used for the analysis of meat 
and fat properties, post-sacrifice, included 
the eco-genetic differences of the Mangalița 
breed as the basic analysis, and the live 
weight at slaughter as a covariate. 
 
RESULTS OBTAINED, 
INTERPRETATIONS AND 
DISCUSSIONS 
1. Elements of the physico-chemical 
structure of meat 

According to the specialized literature 
studied, the eco-genetic varieties lead to the 

appearance of physico-chemical differences 
in Mangalița pork (Szabó and Farkas, 
2006), differences that manifest in 
accordance with climatic factors (Edwards, 
2015 and Lebret, 2018), the quantity and 
quality of feed (Holló et al., 2003), as well 
as with the intensity of the physical effort 
made by pigs in order to secure feed 
(Gandemer et al., 1990; Bee et al., 2014).  

Comparisons of the results regarding the 
chemical composition of samples from 
Mangalița pigs, belonging to different 
genetic ecotypes and differentiated by the 
variety of color, part of the eco-genetic type, 
are presented in tab. 1. 

 
Table 1 Comparative data on Mangalița pork quality according to eco-genetic type 

Parameter 
L1-Red 

Mangalița 
(n¹ = 5) 

L2-Blonde 
Mangalița 

(n = 5) 

L3-Black 
Mangalița 

(n = 5) 
Significance 

p 
Humidity (%) 66.43 ± 1.12 72.31 ± 1.34 68.17 ± 1.25 ** 
Protein (%) 19.08 ± 0.17 23.24 ± 0.12 21.05 ± 0.12 * 
Total fat (%) 37.21 ± 1.16 34.08 ± 0.10 32.16 ± 0.40 ** 
Mineral content (%) 0.64 ± 0.22 0.48 ± 0.04 0.61 ± 0.12 * 
pH (cold) 5.81 ± 0.40 5.11 ± 0.36 5.40 ± 0.24 ns 
Report a/p 3.48 3.09 3.24 ns 

Note: n – number of individuals; Cold pH – pH value 24 hours after slaughter; a/p ratio – water-protein ratio; category 
I – meat with high nutritional value (a/p – 2.5 - 3.5); category 2nd - meat with good nutritional value (a/p – 3.5 - 4.2); 
ns p >0.05 * p <0.05 ** p <0.01 

 
The data presented in tab. 1 

demonstrates the fact that the eco-genetic 
type of pigs from the Mangalița breed, 
under identical conditions of feeding and 
maintenance of the individuals in the 
groups, as well as a substantially equal body 
weight at slaughter, generates differences 
for certain physico-chemical and nutritional 
constants in the structure of the meat. 

Regarding the proportions of water and 
fat, the statistical analysis reveals very 
significant differences between the groups 
(p < 0.01), the minimum value of water 
being 66.43 ± 1.12% in individuals from 
group L1, and the maximum of 72.31 ± 
1.34%, in group L2, and the proportion of 
fat is between 32.16 ± 0.40% in group L3 
and 37.21 ± 1.16% in group L1. As is well 
known (Holló et al., 2004; Păsărin et al., 

2023), the amount of water and protein 
varies in an inverse ratio, compared to the 
percentage of fat. Thus, the proportions of 
protein and mineral content showed 
significant differences statistically (p < 
0.05), the minimum value, for proteins, 
being between a maximum of 23.24 ± 
0.12% (L2) and a minimum of 19.08 ± 
0.17% (L1), and for minerals content, the 
values were between 0.48 ± 0.04 % (L2) and 
0.64 ± 0.22% (L1). The pH reaction and the 
a/p ratio were located at the p value >0.05, 
which ensured statistically insignificant 
differences. 

 
2. Fat composition 

The composition of saturated and 
unsaturated fatty acids, the ratio between 
them as well as the cholesterol content of the 



Animal & Food Sciences Journal Iasi, 2024 
 

 
- 165 - 

 Article licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License (http://creativecommons.org/licenses/by-nc-sa/4.0/) 

G. medius muscle from the pigs examined by 
genetic varieties, belonging to the 3 
experimental groups, are presented in tab. 2. 

 
 

 
Table 2 Comparative data on total fatty acids and their different ratios 

Parameter 
L1-Red 

Mangalița 
(n¹ = 5) 

L2-Blonde 
Mangalița 

(n = 5) 

L3-Black 
Mangalița 

(n = 5) 
Significance 

p 

SFA 33,90 ± 0,34 c 32,76 ± 0,53 b 41,27 ± 0,56 a ** 
MUFA 56,14 ± 0,62 b 57,96 ± 441,01 a 51,18 ± 1,06 c ** 
PUFA 5,93± 0,45 6,21 ± 0,77 5,13 ± 0,81 ns 
PUFA/SFA 0.17 ± 0,01 b 0,18 ± 0,31 b 0,12 ± 0,22 a * 
MUFA/SFA 1.66 ± 0.04 c 1.77  ± 0,35 b 1.24± 0,13 a ** 
Total n-3 PUFA 0,49± 0,35 c 0,37 ± 0,12 b 0,57 ± 0,05 a ** 
Total n-6 PUFA 6.23 ± 0.51 c 7.63 ± 0.54 b 5,80  ± 0,12 a ** 
n-6/n-3 PUFA 12.71 ± 1,16 b 20.62 ± 2,20 a 10.17 ± 2,05 a *** 
Cholesterol (mg/100g) 64.30 ± 1.14 b 63.50 ± 3.41 b 74.20 ± 1.02 a ** 

¹ n = number of samples; ² NS - not significant (p ≥0.05); *: Statistical significance at the p <0.05 level; **: Statistical 
significance at the p<0.01 level; ***: Statistical significance at the p<0.001 level; Content of SFA, MUFA, PUFA; a-c 
Means in a row with different superscripts differ (p<0.05).  
 

In the study carried out, according to 
tab.2, the highest proportion of saturated 
fatty acids was found in individuals of 
group L3 (41.27 ± 0.56%), and the lowest in 
group L2 (32.76 ± 0.53%), the differences 
between the groups being highly 
statistically significant (p<0.01). According 
to specialized literature (Szabó et Farkas, 
2006; Păsărin and all., 2023), in the fat 
content of the Mangalița breed, there are 12-
16% less saturated fatty acids and 8-10% 
more unsaturated fatty acids (of type n-3 
and n-6) than in improved breeds of pigs 
and their hybrids.  

Regarding the content of meat and fat in 
PUFA, the highest proportion was recorded 
in individuals of group L2 (6.21 ± 0.77% -
100%), group L1 registering a value of 5.93 
± 0.45% - 95.5%, and L3 recording the 
lowest value (5.13 ± 0.81% - 82.6%) 

Analyzing the ratio between 
polyunsaturated fatty acids (PUFA) and 
saturated fatty acids (SFA), by varieties and 
groups, it can be concluded that the ratio 
belonging to Mangalita blonde (group L2 - 
0.18 ± 0.31%) was the highest, followed by 
Mangalița red (group L1 - 0.17 ± 0.01%) 
and Mangalița black (group L3 - 0.12 ± 
0.22%), the differences between the groups 

being statistically significant (p < 0.05). It is 
well known that a lower content of saturated 
fatty acids and a higher proportion of 
unsaturated fatty acids are beneficial for 
human health. 

Regarding the ratio between omega 6 
and omega 3 unsaturated fatty acids, the 
results showed that the most balanced ratio 
was recorded by group L3 (10.17 ± 
2.203%), compared to group L1 (12.71 ± 
1.16%) and by L2 (20.62 ± 2.203%), the 
differences between the groups being 
distinctly significant (p < 0.001).  

As I reported previously, in Subchapter 
3.1., between groups and varieties of the 
Mangalița breed there were statistically 
very significant differences regarding the 
proportion of fat in the muscles. Compared 
to the amount of total fat found in different 
portions in lean meat, it can be seen that, 
although the Mangalița is a specialized 
breed for fat, the cholesterol content in the 
meat is below the recommended daily dose 
for an individual, that of 300 mg/day. 

In the case of saturated fatty acids from 
G. medius muscle, according to tab. 3, 
regardless of race variety and batch, 
palmitic acid (C16:0) was the most 
abundant acid in the SFA category (20.55 ± 
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0.19% in L1; 23.30 ± 0.21% in L2 and 21.10 
± 0.43% in L3), the differences statistics 
being significant between groups (p <0.05). 
Oleic acid (C18:1) was the most abundant 
of the MUFA fatty acids (43.67 ± 0.22% in 
L1; 43.24 ± 0.24% in L2 and 47.08 ± 0.43% 
in L3), the statistical differences being 
highly significant between groups, and 
linoleic acid (C18:2) was the most abundant 
PUFA fatty acid (4.86 ± 0.17% in group L1; 
5.40 ± 0.32% in group L2, respectively 4.78 
± 0.38% in group L3, the differences 
between groups being statistically 
significant (p < 0.05).  

Regarding the ω-6/ω-3 ratio, 
significantly higher compared to the norms 
recommended by the profile forums (British 
Foundation of Nutrition, 2014), it was 

distinctly significant between groups (p < 
0.001), varying between a maximum of 
20.62 ± 2.20, in Group L2 and a minimum 
of 10.17 ± 2.05, in Group L3. We remind 
you that at the European level, the ratio 
considered optimal between ω-6 and     ω-3 
is 5/1, but the ideal is 3/1. In reality, 
following many tests performed both on the 
Mangalița breed and on its various 
crossbreeds with various improved breeds, 
this ratio also reaches values of over 60/1 
(Păsărin et al., 2022). 

The imbalance of the Omega-6/Omega-3 
ratio, through a high consumption of Omega 
6 fatty acids, can cause inflammation in the 
body, immune imbalances, cardiovascular 
risks, as well as impaired memory and ability 
to concentrate. 

 
Table 3 Dynamics of fat composition in fatty acids in different varieties of Mangaliţa 

Fatty acids 
L1-Red 

Mangalița 
(n¹ = 5) 

L2-Blonde 
Mangalița 

(n = 5) 

L3-Black 
Mangalița 

(n = 5) 
Significance 

p 
Lauric ac. C12:0 0.57 ± 0.21 0.54 ± 0.01 0.52 ± 0.16 ns 
Myristic ac. C14:0 0.95 ± 0.03 1.08 ± 0.21 1.22  ± 0.11 * 
Palmitic ac. C16:0 20.55 ± 0.19 23.30 ± 0.21 21.10 ± 0.43 * 
Margaric ac. C17:1 0.25 ± 0.07 0.23 ± 0.51 0,24± 0.18 ns 
Palmitoleic ac. C16:1 3.58 ± 0.16 4.15 ± 0.18 4.60 ± 0.51 * 
Stearic ac . C18:0 10.31 ± 0.31 12.51 ± 0.42 12.30 ± 0.31 * 
Oleic ac. C18:1 43.67 ± 0.22 43.24 ± 0.24 47.08 ± 0.43 ** 
Linoleic ac. C18:2 4.86 ± 0.17 5.40± 0.32 4.78 ± 0.38 * 
α linolenic ac. C18:3 n-3 0.21 ± 0.21 0.57 ± 0.13 0.36 ± 0.18 ** 
Eicosatrienoic ac C20:3 0.23 ± 0.02 0.27± 0.12 0.43 ± 0.62 ** 
Arahidonic ac . C20:4 0.15 ± 0.05 0.17 ± 0.02 0.17 ± 0.01 ns 
DPA ac. C22:5 n-3 0.107 ± 0.02 0.105 ± 0.41 0.102 ± 0.62 ns 
DHA ac. C22:6 n-3 traces traces traces ns 
h/H 1.85 1.68 2.03 ns 
IA 2.85 2.68 2.93 ns 
IT 1.12 1.08 1.23 ns 

Note: IA = [ (C12: 0 + (4 × C14: 0) + C16: 0) ] ∕ (MUFA + n−6 PUFA + n−3 PUFA)  
IT = (C14: 0 + C16: 0 + C18: 0) ∕ [ (0.5 × MUFA) + (0.5 × n−6 PUFA) + (3 × n−3 PUFA) + (n−3PUFA∕n−6 PUFA ) ] 
h/H = (C18: 1n−9 + C18: 2n−6 + C20: 4n−6 + C18: 3n−3 + C20: 5n−3 + C22: 5n−3 + C22: 6n−3) ∕ (C14 : 0 + C16: 0) 

The values of the fatty acid 
eicosapentaenoic-EPA (0.23 ± 
0.02mg/100g, in group L1, compared to 
0.27± 0.12 mg/100g, in group L2 and 0.43 
± 0.62mg/100g, in group L3), generated 
very significant differences between the 
groups), and docosapentaenoic acid-DPA 

registered statistically insignificant 
differences (0.107 ± 0.02mg/100g in group 
L1, 0.105 ± 0.41mg/100g in group L2 and 
and 0.102 ± 0.62mg/100 g, in group L3). 

The role of EPA and DHA in alleviating 
the symptoms of a number of diseases, 
including coronary heart disease, is well 
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recognized and appreciated (British 
Nutrition Foundation, 2014). An increasing 
content of EPA and DHA and a decrease in 
the ω-6/ω-3 ratio, together with high levels 
of MUFA fatty acids, indicate a potentially 
beneficial effect and support a healthier 
image of organic pork.   

In the same way of interpretation, the 
IA, IT and h/H indices of fat are sufficiently 
suggestive, indicating the functional effects 
of fatty acids on human health. 

As is known, high atherogenic index 
(IA) (values above 5) as well as increased 
values of thrombogenicity (IT<0.7) are 

responsible for atheroma formation and 
stimulate platelet aggregation in the human 
cardiovascular system. Therefore, the lower 
values of these indices are desirable, being 
a guarantor for the prevention of 
cardiovascular disorders. 

In this context, the meat and fat of the 
Mangalița breed, regardless of the genetic 
variant, were at low values, with 
statistically insignificant differences 
between groups, and can be considered 
functional and healthy foods for human 
consumption (Fig. 1). 

 

 
Figure 1 Nutritional quality indices of lipid  

 
CONCLUSIONS  

The results of the research carried out in 
practical conditions, of a production farm, 
have shown us the existence of some 
statistical differences between the 
genotypes of the Mangalița pig breed, 
regarding the physico-chemical and 
sanological quality of their meat and fat. 

Thus, very statistically significant 
differences were recorded between the 
water and fat content, although the 
experimental groups were reared and fed 
under identical conditions, and the body 
weight at slaughter was substantially equal. 

Regarding the amount of cholesterol, it 
varied between the groups of individuals 
(very significant statistical differences), but 

they were below the values of the improved 
breeds of pigs, according to the specialized 
literature. The fatty acid content of G. 
medius muscle was different between 
groups, and the content of saturated and 
unsaturated fatty acids was distinctly 
expressed, with very significant differences 
being recorded between oleic, α linolenic 
and eicosatrienoic acids. A higher 
percentage of fatty acids unsaturated, which 
are supposed to be less harmful to human 
health, was measured in the varieties 
Blonde Mangalița (group L2) and Red 
Mangalița (group L1), while the percentage 
of saturated fatty acids was found to be 
significantly higher in Mangalița Black 
(group L3). 
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In full accordance with the results of the 
research carried out, we recommend the 
production and consumption of meat and fat 
belonging to the Mangalița breed, 
regardless of the eco-genetic variety, in 
accordance with the obvious health benefits 
that these products bring, compared to other 
sources of meat. 
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