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Influence of the unsaturated fatty acids from different 

sources on pig meat quality

Abstract 

A total of 44 Large White pigs assigned to two groups (C and E) were used to assess the 

handling the lipid structure by an efficient conversion of the fats from different sources 

(soybean meal + full fat soy beans, rapeseed meal + rapeseeds) included in the compound 

feed (CF) formulations. No significant difference was observed in the performance of the 

pigs from either group (P>0.05). Feed conversion ratio (4 kg CF/kg gain for group C and 

3.91 kg CF/kg gain for group E) was not significant different between the 

treatments(P>0.05). The proportion of intramuscular monounsaturated fatty acids was 

7.65% higher and the proportion of intramuscular polyunsaturated fatty acids was 25.37% 

lower in group E compared to group C. The proportion of monounsaturated fatty acids 

from the subcutaneous and peri-renal regions was higher in group E than in group C: 

51.37 g/100 g fat in group E, as compared to 44.12 g/100 g fat in group C for the 

subcutaneous fat and 50.69 g/100 g fat in group E compared to 44.00 g/100 g fat in group 

C for the peri-renal fat. The use of soybean meal in the dietary compound feeds produced a 

higher content of polyunsaturated fatty acids. The saturated to unsaturated fatty acids ratio 

was favourable to the unsaturated fatty acids in both groups.

Keywords: fatty acids, finishing pigs, oil sources, carne, fat around kidneys, subcutaneous 

fat.

Introduction

The protein to lipid to sugar ratio within an animal is influenced by the species, by 

the genetic potential, by the physiological state, category of weight and age, but 

the composition of these matters can be handled nutritionally. A stronger relation 

exists at the level of the internal adipose tissue between the intramuscular fatty 

acids composition and the fat from the ingested fats, than in the case of the 

external adipose tissue (Seerley et al. 1978, Girard et al., 1988, Wood, 1999,  Madsen et 

al. 1992, Mourot, 1999, Averette 2001, Gatlin et al. 2002) although the quantitative 

relation has not yet been properly determined particularly for the meat pigs. This 

peculiarity of the monogastric animals allows the nutritional handling of fatty 

acids composition towards a proper lipid structure and therefore to quality 

products adequate to consumer demands. The use of feeds rich in unsaturated 

fatty acids will yield animal products rich in this type of acids. Considering the 

negative correlation between the high level of unsaturated fatty acids and 
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cholesterol, the pig meat high in unsaturated fatty acids and low in palmitic acid 

could be a healthier product.

Rapeseeds and soybeans are oil sources with a favourable ratio of the unsaturated 

to saturated fatty acids, but while the rapeseeds have a higher level of 

monounsaturated fats, particularly oleic acid, the proportion of polyunsaturated 

fats is higher in the soybeans, particularly the level of linoleic acid.

Castell and Falk (1980) observed that feeding full fat canola (low erucic acid and 

glucosinolates level)  to piglets improved the unsaturation level of the meat. Bell 

(1984) observed ground rapeseeds increased energy and protein digestibility 

without investigating, however, the effect of grinding on fatty acids distribution in 

the adipose tissue.

This triggered the idea to develop an experimental program to handle the pig 

meat lipids by a better conversion of the fat from different sources (soybean meal + 

full fat soybean, rapeseed meal + rapeseeds) included in the compound feed 

formulation. 

Materials and methods

Animals, experimental design, treatments.

The trial was conducted in the experimental farm of IBNA 

White pigs assigned to two homogenous groups as follows:

• Group M –compound feed with 9% soybean meal and 10% full fat soybeans;

• Group E – compound feed with 14% rapeseed meal and 17% ground 

rapeseeds

Table 1 shows the compound feed formulations. The diets were balanced 

considering the chemical analysis of the dietary ingredients and by calculating 

protein and amino acids digestibility. 

Table 1. Compound feed formulations 

Treatment

Ingredients (%)

C E

Corn 68.35 56.83

Rapeseeds - 17.00

Rapeseed meal - 14.00

Sunflower meal 8.00 8.00

Soybean meal 9.00 -

Full fat soybeans 10.00 -

Lysine 0.30 0.33

Methionine 0.04 -

Premix with choline 0.11 0.11

Monocalcium phosphate 1.30 1.03

Feed grade limestone 1.40 1.20
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Salt 0.50 0.50

Vitamin-mineral premix 1.00 1.00

Total 100 100

Production cost

(% compared to C) 100.00 80.33

Analysed

Crude protein (%) 16.830 17.090

Digestible crude protein (%) 13.700 13.650

Available protein (%) 9.00 8.700

EE (%) 4.840 7.740

Lysine (%) 0.992 0.999

Digestible lysine (%) 0.530 0.560

Methionine + cystine (%) 0.595 0.695

Digestible methionine + cystine (%) 0.390 0.500

Metabolisable energy (Kcal/kg CF) 3237 3201

Calcium (%) 0.810 0.810

Phosphorus (%) 0.654 0.650

NRC recommendations (1998) were used for the quality indices of the compound 

feed formulations.

The rapeseeds used in the trial had 23.22% crude protein and 27.27% fat, the 

soybean meal had 35.03% crude protein and 1,89% fat, the full fat soybeans had 

33.82% crude protein and 18.61% fat.

Table 2 shows the fatty acid level of the rapeseeds and of the full fat soybeans and 

the ratio of the saturated to unsaturated fatty acids.

Table 2. Fatty acids level in the rapeseeds and full fat soybeans (g/100 g fat)

Rapeseeds Full fat soybeans

Saturated fatty acids, of which: 6.7 10.57

miristic (14:0) 0.08 0.10

palmitic (16:0) 5.60 9.80

stearic (18:0) 1.02 0.67

Unsaturated fatty acids, of which: 93.30 89.43

monounsaturated 60.39 18.13

palmitoleic (16:1) 0.36 -

oleic (18:1) 60.03 18.13

polyunsaturated 32.91 71.30

linoleic (18:2) 23.77 60.42

linolenic (18:3) 9.14 10.88
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The monounsaturated fatty acids (particularly the oleic acid – 60.03 g/100 g fat) 

were found in higher levels in the rapeseeds compared to the polyunsaturated 

fatty acids, while the polyunsaturated fatty acids (particularly the linoleic acid –

60.42 g/100 g fat, as also mentioned in the literature) predominated in the full fat 

soybean).

The experimental conditions (controlled humidity and temperature) were similar 

for all experimental animals. The animals had free access to the feed and water.

Measurements and statistic calculation

The animals were weighed individually in the beginning and end of the 

experiment, after 47 days, when the back fat and Longissimus dorsi muscle thickness 

were determined on live animals with an ultrasound scanner – SUPER TESTER. 

The probe was attached to the animal skin at the last rib, 7 cm from the backbone.

Three animals from each group were slaughtered in the end of the experiment and 

the fatty acids profile was assayed in the meat, subcutaneous fat and peri-renal fat. 

The experimental data were processed statistically: we assessed how much 

representative was the mean value, we compared the two treatments to determine 

the degree of homogeneity and to quantify the influence of the treatment on the 

variation of the targeted characteristics (meat quality, pig performance). The null 

and alternative hypotheses were issued and the significance tests were applied. 

The Anova test with one factor of variation and the Student test were applied to 

test the homogeneity of the mean values and of the variances. 

Results and discussions

Pig performance

The average initial weight of the pigs (Table 3) was 61 kg, while the average final 

weight was 94.62 kg for group C and 93.48 kg for group E; the differences were not 

statistically significant (P>0,05). The average daily weight gain was in accordance 

with the genetic potential of the breed and with the gained assessed considering 

the quality indicators of the compound feed. Thus, the group with soybean meal + 

full fat soybean treatment displayed an average daily weight gain of 711 g, while 

the group with rapeseed meal + rapeseeds displayed an average daily weight gain 

of 690 g; the differences were not statistically significant (P>0,05). The results 

reported by other authors are contradictory, but this might be due to the use of 

different rapeseed varieties. Thus, while Castell and Falk, 1980, Shaw et al, 1990, 

showed that the use of up to 15% dietary canola does not affect the rate of growth, 

while, Bowland, 1972, Castell and Mallard, 1974, Castell 1977, reported lower weight 

gains in the pigs fed on rapeseed-based compound feed.

The lower performance of group E might be explained by the lower palatability of 

the compound feed, which decreased the average daily feed intake from 2.85 kg 
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(group C) to 2.70 kg (group E). Several authors have reported that feeding canola 

to pigs did not affect feed intake (Mc Kinnon and Bowland, 1977, Castell and Falk, 

1980, Baidoo and Aherne, 1985, Shaw et al, 1990). In our experiment, though, the 

combination rapeseed meal + ground rapeseeds reduced the intake due to the 

lower palatability and maybe due to the higher dietary fat level, because the 

rapeseed fat was not entirely digested, as also reported by Busboom, 1991. 

Feed conversion ratio (4.00 kg CF/kg gain for group C and 3.91 kg CF/kg gain for 

group E) was not significantly different between treatments (P>0.05). Although 

there were no statistically significant differences, the pigs from group E displayed 

a lower feed to gain ratio. 

Table 3.  Pig performance

Group

C E3

Average initial weight (kg) 61.20 61.05

Average final weight (kg) 94.62
a

93.48
a

Average daily gain (kg) 0.711
a

0.690
a

Average daily feed intake (kg) 2.85 2.70

Feed conversion ratio (kg CF/kg gain) 3.94 3.91

a

the same superscript shows that the differences were not statistically 

significant (P>0,05)

Carcass traits

Large White pigs are meat-type breed. Chart 1 shows the results of the 

determinations conducted on live animals to determine back fat and muscle 

thickness. 
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As shown by chemical analysis CF fat was lower in group C (4.84%) than in group 

E (7.71%). The group treated with soybean meal + full fat soybeans displayed a 

11.72% higher level of lipid retention due, as mentioned earlier, to the lower 

digestibility of the rapeseed fat. Protein digestibility was similar in both groups. 

There were no significant differences (P>0.05) between groups concerning fat and 

muscle thickness.

Meat samples were collected from the slaughtered animals (three from each group) 

and assayed for fat and protein level. The results show that the intramuscular fat 

was 30.28% lower in group E than in group C, while protein was 7.19% higher in 

group E than in group C, the differences being statistically significant, P<0.05, 

(Chart 2). The results are in agreement with the date obtained on pigs of the same 

breed, on different protein to lysine ratios ( eanu and Hebean, 2004).
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Fatty acids profile

The samples of meat and peri-renal and subcutaneous fat were assayed for the 

fatty acids profile, which produced thereafter the saturated to unsaturated fatty 

acids ratio by treatment (Table 4).

The meat (Longissimus dorsi) monounsaturated fatty acids level was 54.87% in 

group E and 50.97% in group C, while the level of polyunsaturated fatty acids was 

13.80% in group E and 18.49% in group C. The level of saturated fatty acids was 

quite similar in both groups: 30.54% in group C and 31.33% in group E.
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Table 4. Fatty acids level in the meat and in the subcutaneous and peri-renal fat

Meat Subcutaneous fat Peri-renal fat

Fatty acids

C E C E C E

Saturated, of which: 3054 31.00 49.67 43.83 49.17 46.61

miristic (14:0) 1.4 1.05 1.26 1.04 1.32 0.97

palmitic (16:0) 22.58 25.52 23.18 19.36 24.72 22.74

stearic (18:0) 6.56 4.76 25.23 23.43 23.13 22.90

Unsaturated, of which: 69.46 68.67 50.33 56.17 50.83 53.39

monounsaturated 50.97 54.87 44.12 51.37 44.00 50.69

miristoleic (14:1) - - 0.09 0.11 0.08 0.10

palmitoleic (16:1) 3.48 4.54 11.34 10.41 12.09 9.86

oleic (18:1) 47.49 50.33 32.69 40.85 31.83 40.73

polyunsaturated 18.49 13.80 6.21 4.80 6.83 2.70

linoleic (18:2) 17.87 13.08 6.21 4.80 6.83 2.70

linolenic (18:3) 0.62 0.72 - - - -

Saturated FA / Unsaturated FA ½.27 ½.19 1/1.01 1/1.27 1/1.03 1/1.14

The level of monounsaturated fatty acids in the subcutaneous and peri-renal fat 

from was higher in group E than in group C: 51.37 g/100 fat vs. 44.12 g/100 g fat (in 

the subcutaneous fat) and 50.69 g/100 fat vs. 44.00 g/100 fat (in the peri-renal fat). 

Outstanding was the high oleic acid level, in agreement with the reports of 

Busboom et al, 1991. The level of polyunsaturated fatty acids was higher in the 

soybean treatment. The saturated to unsaturated fatty acids ratio was favourable to 

the unsaturated fatty acids, influencing thus product quality.

Conclusions

• Rapeseed meal and rapeseeds used as energy and protein sources in fattening-

finishing pig feeding did not influenced significantly pig performance;

• The fatty acids profile from the oil-rich dietary feeds was observed in the 

animal products, having a positive influence on product quality.

• Rapeseeds are a source of fat that is suitable to the climacteric conditions of 

Romania. Used in fattening-finishing pigs compound feed formulations, it can 

make soybeans available for the smaller categories of pigs and for poultry.
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