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introduction
Iberian pigs acquire a great economical importance in some Spanish 

re9lons (those Included In the southwestern and part of the western area)

slnce they are used for the production of several dry meat products, which 
are very appreciate by consumers. From a economical point of view, the 
hams are those adquiring the most transcendental implications. The hams 
reaeh different prices In the market depending on the feeding the animals 
Were fed, being the most expensive and appreciate products those from pigs 

exclusively with pasture and acorns ( Ouercus Hex , 0. rotundifoUa and 
Q- suoer) during the fattening phase (last four months). This kind of feeding
j o Usually denomined as "montanera". However, other types of feeding are 
also Possible. One of them is the "recebo”., in which the pigs are also feed 
°n acorns but in the last two months of fattening the animals receive a 
c°Mmercial diet composed with cereals.

Since the price of animals "in vivo" is also higher for 'montanera 
d'9s, it jS very interesting for meat processors to have available an 
^Vtical method able to discriminate cacasses from pigs received 
Montanera" or "recebo" feeding.

In an attempt to reach this goal, the fat content, refraction index and
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fatty acid composition of the lard, muscle and liver fat were studied

MATERIAL AND METHODS
Two batches of pigs composed each one by 15 animals were use 

According to the type of feeding they were denomined "montanera a 
"recebo”. Samples (portions of liver, rhomboides and splenium muscles apd 
back lard) from pork 24 hours post-morten were homogenated in a Poly 
PT20 blender. Lipids were extracted according to the Hanson and 0'^  
(1963) method. Total lipids were gravimetrlcally determined. Fatty aC,<* 
methyl esters of lipids were formed by the method of Firestone and Hor*,tz 
(1979) and analyzed by G.L.C. in a Konik KNK 3000-HRGC apparatus equlpPed 
with a 25 m capillar column (SGE, BP5).

7e|SSThe refraction index was measured at 40*C with a 
refractometer. tftfThe statistical method used for the data processing have been 
Spepwise Discriminant Analysis (SDA). The BMDP package (Dixon, 1983)w 
used for SDA (BMDP7M program). This program was run in a CDC CyDe 
180/855 computer.

RESULS AND DISCUSSION
Fat content, refraction index and fatty acids composition of fat from

livefliver, muscles and lard are shown In Table 1,2 and 3, respectively The
' IP

fat content of "montanera" batch showed a mean value of 7.05 (± 1 •15)
Mi/ 
fat

in "recebo" batch was of 5.74 (±0.99). These values were significal 
different (ps0.005). Similary, the refraction index of “montanera" Hver
was significantly higher than that of the “recebo" batch. Therefore, the

fat content and their refraction index are promissing parameters to be

livef

used

as potential indicator for assessing the type of feeding that 
received, which could allow a commercial carcasses characterization

imal5
for
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hann production.
GLC analysis of fatty acid methyl esters of liver fat revealed the 

Presence of more than fifteen fatty acids, the dominant ones being showed 
ln table l. As expected according to the reports of other authors (Paul and 
Southgate, 1978), the 018:1, 018:0  and 016 :0  were the fatty acid found 
in the highest concentrations. The unidentified fatty acid denomined NI3 
Cached an important level, even higher than C-18:3 and 016:1. This fatty 
acid could be 020 :4  because it has been reported in liver fat in 
concentrations higher than 108 (Paul and Southgate, 1978). This fact is due, 
W|thout doubt, to the high content of phospholipids In liver (about 508) in 
wh]ch the 020 :4  reachs values higher than 158 (L6pez, unpublished data). 
The statistical analysis of the values reached by the fatty acid of liver fat 
fr°m “montanera" and "recebo" batches showed that C-16:0, C-14:0, 016:1 

and C-18 3 were significantly higher (ps0.005) in "recebo" batch and 018:1 
Was the only significantly higher in the "montanera" batch.

The muscular fat content (Table 2) of "montanera" batch showed a 
rriean value of 11.45 (+3.59) while in "recebo" batch was of 7.85 (±2.64). The 
fraction index of "montanera" muscular fat was lower (1.4613+0.0010) 
than that of the "recebo" batch (1.4629+0.0006). GLC analysis of fatty acid 
Methyl esters of muscular fat showed significative differences (psO.005) 
,n c~ 14:0, C-16:0, C-16:1, C-18:0 and C-18:3. The main fatty acids and their 
Sl9nificance are in Table 2. The C-18:!, C-16:0 and C-18:0 represented 
^ t h e r  more than 808 of total fatty acid. The C-18:1 was the dominant 
fattV acid in both batches although significative differences were not 
foun<1- in general, similar percentages of fatty acids has been described by 
Flores et al., (1987). which analyzed samples of fat from subcutaneous 
tissue of green ham from Iberian pigs.

The fat content, the refraction index and the fatty acid composition
271



of the lard are showed in Table 3. Refraction index showed significantly 
higher values in "montanera" batch than in Yecebo" one. Statistical 
differences (ps0.005) were found In the fatty acids 0 1 4 0 , C-16:0 and 
016:1 although the more abundant one was 018:1, which achieves an 
average values of 49.26t3.08 in "montanera" and 47 3! 1 1.80 in recebo .

When the data of Tables 1, 2 and 3 were used to discriminate 

samples from the "montanera" and "recebo" batch only some fatty acids 
showed a discriminant power (Table 4). In the liver fat the 018:3 presented 
the highest discriminant power allowing a correct classification of the 
89.7% of samples. The liver fat allowed a correct classification of thelOO# 
of samples using the fatty acids C-18:3, 0 18:1 and 0 16:1.

The muscular fat and lard allow to classify correctly more than the 
90% of samples using the 016:1 but never was possible to classify 
correctly the 100% of samples.

The liver fat appears to be the most promissing sample to be used 
The fat content, the refraction index and the concentration of the fatty 
acids 014:0, 016:0, 016:1, 018:1 and 018:3 from liver showed 
significatives differences between batches. Therefore, these parameter5 
are the most promissing parameters to be used as potential indicators f°r 
assessing the type of feeding that pigs received, which could allow 
commercial carcasses characterization for ham production.
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Table I. Fat content (% wet weight) of liver and refraction index 
and fatty acid composition (weight%) of the liver fat from Iberian 
pigs

Batch
Montanera Receta

Mean SP, Mean, - S A

*Fat 7.06 1.15 5.74 0.99
^Refraction index 1.4767 0.0031 1.4722 0.0007
Fatty acid:

*014:0 0.85 0.29 0.87 0.19
NI 1 0.58 0.30 0.54 0.34
NI 2 0.93 0.29 083 0.17* 0 1 6 .0 17.74 2.17 19.29 1.26* 0 1 6 :1 1.31 0.40 1.76 0.260 1 8 :0 19.89 2.95 20.44 3.03* 0 1 8 :1 30.95 4.24 26.69 2.82

0 1 8 :2 11.53 0.90 12 06 1.17
* 0 1 8 :3 2.29 0.25 293 0.34

NI 3 10.30 2.93 10.92 1.80
NI 4 1.14 0.93 1.00 0.70
NI 5 1.21 0.55 0.89 0.48
NI 6 1.37 0.47 1.66 0.26

..urnber of samples = 15 per batchvi^^nera" pigs fed on the fattening phase with pasture and acorn ecebo" pigs fed on the fattening phase with pasture and * complemented (last two months) with a commercial diet significant differences, (psO.005) between batches
acorn
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Iberian pigs
Table 2. Fat content (% wet weight)of muscle and refraction i°deX an

fatty acid composition (weight%) of the muscle fat

*Fat

Refraction Index

Fatty acid:

* C - 1 4:0  
* 0 1 6 : 0  
* C - I6 :1  
* 0 1 8 : 0  

0 1 8 : 1  
C -18 :2  

* 0 1 8 : 3

Baten
Montanera

Mean __SJL
11.45 3.59

1.4613 0.0010

1.90 0.8425.65 1.263.10 0.4013.33 3.0845.73 3.114.98 1.284.19 0.34

Recebfl
Mean

7.85 2.64

4629 0.0006

1.37 0.2026.44 0.92
4.1 1 0.27

11.16 0.83
47.23 1.04
•4.70 0.54
4,97 0.42

Legend as In Table 1
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Batch

Table 3. Fat content (% wet weight), refraction index and fatty acid
composition (weight^) of the fard from Iberian pigs

nontanera Rece&Q
Mean S,P, Mean SJl

Fat 91.99 2.47 93.01 1.34
R̂efraction Index 1.4598 0.0001 1.4584 0.0003
Fatty acid:

*014:0 1.31 0.14 1.52 0.20
*016:0 22.64 1.08 24.71 1.30
*016:1 1.45 0.28 2.20 0.24
018:0 14.01 2.76 12.78 1.48
0 18:1 49.26 3.08 47.31 1.80
018:2 6.44 1.24 6.90 1.02
018:3 2.94 0.67 3.39 0.45

Le9end as in Table I

4 Selected variables and correct classification (%) of "montanera" 
and "recebo" samples from lard and hepatic and muscular fat 
according to the statistical analysis applied..

Fat
Selected variab le s according to their 

discrim inant power

Correct

classification  ( * )

HePatic C-18:3 897
018:3, 018:1 96.6
018:3, 018:1 ,016:1 100

O c u la r 016:1 93.1
01 6 :1 ,0 1 8 :3 96.6

016:1 92.9
0 1 6 :1 ,0 1 6 :0 92.9
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