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Abstract

Five varieties of Spanish dry cured ham were studied to assess their nutritional value in relation to fatty acids. Ten hams of the Tra-
ditional Speciality Guaranteed (TSG) ‘‘Jamón Serrano’’, and the Protected Designations of Origin (PDO) ‘‘Jamón de Teruel’’, ‘‘Dehesa
de Extremadura’’, ‘‘Jamón de Huelva’’ and ‘‘Guijuelo’’, were analysed. Iberian hams (‘‘Dehesa de Extremadura’’, ‘‘Jamón de Huelva’’
and ‘‘Guijuelo’’) were characterised by a lower proportion of saturated fatty acids (SFA) and a significantly higher percentage of mono-
unsaturated fatty acids (MUFA) than white hams (‘‘Jamón Serrano’’ and ‘‘Jamón de Teruel’’). The Iberian varieties also showed a high
proportion (approximately 50%) of C18:1 n � 9, while ‘‘Jamón Serrano’’ showed the highest percentage of C18:2n�6. The PUFA/SFA
(P/S) ratio of the five varieties was P 0.19, with the highest ratio corresponding to ‘‘Jamón Serrano’’ (0.3). The n�6/n�3 ratio was in the
order of 13/1 in ‘‘Jamón Serrano’’ and ‘‘Jamón de Huelva’’, and ranged from 9.3/1 to 10.3/1 in the other varieties. The most favourable
hypocholesterolemic/Hypercholesterolemic (h/H) ratio (P2.5) was found in the Iberian varieties. TSG ‘‘Serrano’’ was shown to supply
the lowest percentage of the recommended daily intake of MUFA, the Iberian varieties showed the highest percentage of the daily intake
of long-chain PUFA, and PDO ‘‘Dehesa de Extremadura’’ showed the highest percentage of the intake of C18:3n�3. The higher MUFA
proportion and h/H ratio observed in the Iberian hams, together with their contribution to the recommended daily intake of fatty acids,
would make these products more suitable for healthier diets, although consumption must be recommended in moderation.
� 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

Current human diet in Western countries is character-
ised, among other facts, by a high intake of fats, especially
saturated and n�6 polyunsaturated fatty acids (PUFA)
(Bengmark, 1998; Simopoulos, 2004). Saturated fatty acids
are correlated with increased risk of cardiovascular disease
while a high intake of monounsaturated and n � 3 polyun-
saturated fatty acids has been shown to have an inverse
0308-8146/$ - see front matter � 2006 Elsevier Ltd. All rights reserved.

doi:10.1016/j.foodchem.2006.01.006

* Corresponding author. Tel.: +34 91 3943946; fax: +34 91 3943743.
E-mail address: manuela@vet.ucm.es (M. Fernández).
effect (Alexander, 1998; FAO, 1994; Kris-Etherton, 1999;
Mattson & Grundy, 1985; Schaefer, 1997). On the other
hand, a diet rich in n � 6 polyunsaturated fatty acids is
not considered as balanced. Clinical studies, in patients
with cardiovascular disease, arthritis, asthma, cancer and
mental illness, clearly indicate the need to balance the
n�6/n�3 fatty acid intake for prevention, and during treat-
ment, of chronic diseases (Simopoulos, 2004). There is
strong scientific evidence for decreasing the n�6 and
increasing the n�3 intake to improve health throughout
the life cycle (Simopoulos & Cleland, 2003). For this rea-
son, researchers are now emphasising the importance of
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Fig. 1. Geographic areas of production of Spanish dry cured hams with
protected designation of origin (PDO). j PDO ‘‘Jamón de Teruel’’;
PDO ‘‘Guijuelo’’; PDO ‘‘Dehesa de Extremadura’’; PDO ‘‘Jamón de
Huelva’’.
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the n�6/n�3 PUFA ratio rather than the absolute content
of each family of fatty acids in the diet (British Nutrition
Foundation, 1992; Simonsen et al., 1998; Simopoulos,
2004). Today, in Western diets, the ratio of n-6/n�3 fatty
acids ranges from approximately 15/1 to 16.7/1, instead
of the optimal ratio recommendations, which vary from
1/1 to 4/1 (Simopoulos, 2004).

Fat from meat and meat products, such as dry cured
ham, is not considered among the ‘‘healthy’’ fats, since it
contains cholesterol and large amounts of saturated fatty
acids and very low levels of n�3 PUFA (Rhee, 1992). How-
ever, the composition of meat fat depends on many factors,
such as animal species, genetics and feeding and every
product has to be considered separately. In this way, the
increasing awareness of the need for diets to contain higher
levels of ‘‘healthy’’ fats has focussed on the importance of
the characterisation of fat from different meat products
from a nutritional point of view.

Dry-cured hams are manufactured in many countries,
but production is mainly located in the Mediterranean area
(Álvarez de la Puente, 2003). There is a great variety of dry-
cured hams in this area, some of the most important being
Spanish Iberian and Serrano, Italian Parma and San Dani-
ele, and French Bayonne hams. These varieties differ in the
pig breed, type of feed, meat weight, type of cut and pro-
cessing conditions (Martı́n-Bejarano, 2001; Ockerman,
Basu, León Crespo, & Céspedes, 2002; Toldrá, 1998; Ven-
tanas, Ruiz, & Córdoba, 2001).

The Spanish population consume approximately 4.5 kg
of dry-cured ham per capita per year (Ministerio de Agri-
cultura, 2004). Spanish hams are dry salted, air dried and
aged during 7–24 months and they are not smoked
(Martı́n-Bejarano, 2001; Ventanas et al., 2001). ‘‘Jamón’’
is produced throughout the entire country, but certain dif-
ferences exist in production, depending on the zone and
according to the production techniques. Basically, there
are two distinct types of Spanish ‘‘jamón’’ related to the
breed used: white and Iberian hams. In order to maintain
quality and to avoid imitations, most of the Spanish pro-
duction of ham is covered by different quality designations,
according to the European Union systems for developing
and protecting regional foods (European Commission,
1996, 1999).

Iberian ham production is today restricted to South-
western Spain. These hams are produced from Iberian pigs
(an indigenous, black footed, fine skeleton and long legged
breed with a great adipogenic ability) and sometimes from
Iberian pigs cross-bred with Duroc or Duroc-Jersey pigs
(Ministerio de la Presidencia, 2001). There are three quality
categories of hams, depending on feeding: ‘‘pienso’’ or
‘‘cebo’’ (the pigs are fed and fattened with commercial
feed), ‘‘recebo’’ (the hogs are fed in the Mediterranean for-
est -‘‘dehesa’’- with acorns and pasture complemented with
grains) and ‘‘montanera’’ or ‘‘bellota’’ (the hogs are exclu-
sively fed and fattened in the ‘‘dehesa’’ with acorns and
pasture). Iberian pigs are slaughtered at about 18 months
and approximately at 160 kg weight (Ventanas et al.,
2001). They give high quality products characterised by
much infiltration of fat in meat, which provides a high
degree of marbling, a firm texture and an intense, delicate
and very special flavour. These hams are dried in ambient
air during 18–24 months and are the most appreciated by
consumers, especially the ‘‘bellota’’ (acorn) type. There
are three Protected Designations of Origin (PDO) of Ibe-
rian hams: ‘‘Dehesa de Extremadura’’, ‘‘Jamón de Huelva’’
and-the main producer of Iberian hams- ‘‘Guijuelo’’, vary-
ing in the geographical area of production, which implies
differences in the hog line, the leg size, the ripening time
and conditions, etc. (Ministerio de Agricultura, 1986,
1990, 1995; Ministerio de la Presidencia, 2001, 2003).
Fig. 1 shows the geographical areas where the different
types of Iberian hams are manufactured.

White pigs have taken a great part of the Spanish ham
market from the Iberian hogs during recents decades due
to their precocity, higher yielding and better adaptation to
intensive farming, although Iberian ham production is
recovering at the present moment. White hams show certain
fat infiltration, although much lower than that of Iberian
hams. Ripening usually takes 7–12 months and it is normally
carried out in drying rooms (Ockerman et al., 2002). An
important part of the Spanish white ham production comes
under the Traditional Speciality Guaranteed (TSG) ‘‘Jamón
Serrano’’, a European Union standard that, since 2000, pro-
tects the processing method of this product (European Com-
mission, 1999), although it does not make reference to a
specific processing area or the origin of the raw material.
However, there also exists a PDO of Spanish white ham,
‘‘Jamón de Teruel’’ (Ministerio de Agricultura, 1993), which
is produced in the Northeast of Spain (Fig. 1) from white
pigs fed with commercial feeding, by a minimum of 9 months
of air-curing at more than 800 meters above sea level.
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Taking into account the various origins and methods of
production of Spanish hams, differences in composition
must be expected, which are of interest, either from a tech-
nological or nutritional point of view. Although the geno-
type has a limited effect on the fatty acid composition of
meat, this characteristic is strongly influenced by the diet,
especially in the last stages prior to slaughter (Andrés
et al., 2001; Cava et al., 1997; Tejeda, Garcı́a, Muriel, &
Antequera, 2002; Wood et al., 2003). The purpose of the
present work was to study and compare the fatty acid com-
position of the five above mentioned varieties of Spanish
ham, with special reference to their nutritional properties.

2. Materials and methods

Ten dry-cured hams of each of the above mentioned
varieties (TSG ‘‘Jamón Serrano’’ and PDO ‘‘Jamón de Ter-
uel’’, ‘‘Dehesa de Extremadura’’, ‘‘Jamón de Huelva’’ and
‘‘Guijuelo’’,) were purchased in different marketplaces.
‘‘Guijuelo’’, ‘‘Dehesa de Extremadura’’ and ‘‘Jamón de
Huelva’’ hams belonged to the ‘‘bellota’’ category. All
the hams analysed in this study corresponded to the left
leg of the hog and were manufactured by different commer-
cial brands. Ham samples were taken by cutting 1 cm slices
parallel to the bone, containing sections of the muscles
Biceps femoris, Semi-tendinosus and Semi-membranosus.
Subcutaneous and intermuscular fat was removed. Samples
were analysed in triplicate for dry matter, intramuscular
lipid content and fatty acid composition of the intramuscu-
lar fat.

Dry matter was determined by drying the sample at
110 �C to constant weight.

Lipids were collected from the samples by cold extrac-
tion in chloroform and methanol in the presence of antiox-
idant BHT according to Hanson and Olley (1963) and
quantified gravimetrically.

For the fatty acid analysis, methyl esters were prepared
by acidic transesterification in the presence of sodium metal
(0.1 N in methanol) and sulphuric acid (5% in anhydrous
methanol (Sandler & Karo, 1992). The methyl esters were
extracted with petroleum ether and analysed using a Per-
kin-Elmer 8420 gas chromatograph (Perkin-Elmer, Bea-
consfield, UK) equipped with a flame ionization detector
and a capillary column HP-Innowax (30 m · 0.32 mm i.d.
and 0.25 lm). The chromatographic conditions were as fol-
lows: the initial column temperature was 170 �C, which was
maintained for 2 min, then raised to 240 �C at 3.5 �C/min
and finally held for 20 min; injector and detector tempera-
ture were 250 �C. Helium was used as carrier gas, at a flow
rate of 2 ml/min. Fatty acid methyl esters were identified by
comparison with commercial standards analysed under the
same conditions, and quantified as percentage of total
methyl esters.

A Kruskal-Wallis test, equivalent to one-way ANOVA,
was carried out to test the hypothesis of equality on the five
groups. When this hypothesis was rejected, a multiple mean
comparisons Dunn’s test was carried out. A further study
of the differences between white and Iberian samples was
performed by a non-parametric contrast on the ranks of
the observations. Two models were compared: a model
considering two groups of observations (white and Iberian
samples) and a model consisting of the total average of the
ranks of the 5 groups. The contrast was solved by calculat-
ing the Kruskal-Wallis statistics and approximating the
associated p-value from the F-distribution. When the p-
value was less than 0.05, the hypothesis of equality of the
models was rejected, leading to conclusive differences
between white and Iberian samples. Canonical discrimi-
nant analysis was carried out on the 50 independent
samples.

3. Results and discussion

The water content of hams (Table 1) ranged from 41%
to approximately 53%. Only TSG ‘‘Jamón Serrano’’, which
exhibited the highest water content, showed significant dif-
ferences in comparison with the other varieties. The lipid
content of the muscle (g/100 g D.M.) ranged from 17.2%
in TSG ‘‘Jamón Serrano’’ to 29.2% in PDO ‘‘Dehesa de
Extremadura’’ (Table 1). Hams belonging to PDO ‘‘Jamón
de Teruel’’ showed a similar intramuscular lipid content
(ILC) to that observed in PDO Guijuelo (Table 1).

Table 1 also shows the fatty acid profile (means of the
observations) of each variety of ham. As can be observed
in the Table, Iberian hams (‘‘Dehesa de Extremadura’’,
‘‘Jamón de Huelva’’ and ‘‘Guijuelo’’) were characterised
by a significantly lower proportion of saturated fatty acids
(SFA) and a significantly higher percentage of monounsat-
urated fatty acids (MUFA). The proportion of polyunsat-
urated fatty acids (PUFA) varied from 6.76% in PDO
‘‘Dehesa de Extremadura’’ to 12.2% in TSG ‘‘Jamón Ser-
rano’’. PDO ‘‘Jamón de Teruel’’ and ‘‘Jamón de Huelva’’
showed similar values among them, while PDO ‘‘Guijuelo’’
showed intermediate values.

In relation to the individual fatty acids, Iberian hams
showed a higher percentage of C18:1 n � 9 and, in general,
of C20:1 n � 9, compared to white hams (Table 1). TSG
‘‘Jamón Serrano’’ showed a significantly higher proportion
of C14:0, C:16:0, C20:3 n � 6 and C22:5 n � 3. TSG
‘‘Jamón Serrano’’ and PDO ‘‘Jamón de Huelva’’ showed
the highest proportion of C22:4 n � 6 and PDO ‘‘Jamón
de Teruel’’, the highest levels of C22:6 n � 3. According
to the statistical analysis, no significant differences were
found between the five types of hams for C16:1n � 7,
C18:1 n � 7, C18:3n � 6, C18:3n � 3, C20:0, C20:4n � 6
and C20:5n � 3 (Table 1).

Among PUFA, the main n � 6 fatty acid in all samples
was C18:2n � 6. TSG ‘‘Jamón Serrano’’ showed the high-
est values (10.2%). As a consequence, TSG ‘‘Jamón Ser-
rano’’ showed the highest proportion of total n � 6 fatty
acids among all the types analysed. The major n � 3 fatty
acid was C18:3n � 3, which did not show significant differ-
ences between hams. A significantly higher proportion of
C22:5n � 3 was found in TSG ‘‘Jamón Serrano’’, and thus,



Table 1
Water (%), intramuscular lipid content (ILC) (g/100 g D.M.) and fatty acid profile (% of total fatty acids) of the five varieties of Spanish dry-cured hams
(means of the observations for each group)

Serrano Teruel Dehesa Huelva Guijuelo p-value

Water 52.8a 43.2b 41.0b 44.2b 44.3b <0.001
ILC 17.2c 24.2b 29.2a 20.7b,c 23.3b <0.001

Fatty acid

C12:0 0.13a 0.11a,b 0.06b,c 0.05c 0.06b,c <0.001
C14:0 1.72a 1.02b 1.00b 0.96b 0.97b < 0.05
C16:0 26.1a 24.6a,b 22.9b,c 22.4c 21.9c <0.001
C16:1n � 7 2.41 2.24 2.56 2.45 2.43 ns
C18:0 12.5a,b 15.6a 10.8b,c 10.7c 12.0b,c <0.001
C18:1n � 9 40.6b 42.5b 50.5a 48.9a 50.1a <0.001
C18:1n � 7 2.99 3.07 3.09 3.33 3.38 ns
C18:2n � 6 10.2a 7.14b 5.43c 7.18b 6.13b,c <0.001
C18:2cis-9,-trans11 0.23a 0.15a,b 0.13b,c 0.10c 0.12c <0.001
C18:3n � 6 0.07 0.05 0.04 0.05 0.04 ns
C18:3n � 3 0.51 0.46 0.40 0.34 0.35 ns
C20:0 0.19 0.23 0.16 0.18 0.20 ns
C20:1n � 9 0.85c 0.93c 1.06b,c 1.15b 1.48a <0.001
C20:3n � 6 0.45a 0.36b,c 0.31c 0.37a,b 0.39b <0.05
C20:4n � 6 0.28 0.18 0.17 0.40 0.19 ns
C20:5n � 3 0.11 0.09 0.10 0.10 0.16 ns
C22:4n � 6 0.11a 0.06b 0.04b 0.11a 0.08b <0.05
C22:5n � 3 0.10a 0.07b 0.06b 0.06b 0.06b <0.05
C22:6n � 3 0.10b 0.15a 0.08b 0.09b 0.09b <0.05

SFA 40.6a 41.5a 34.9b 34.3b 35.1b <0.001
MUFA 46.9b 48.7b 57.2a 55.8a 57.4a <0.001
PUFA 12.16a 8.71b 6.76c 8.80b 7.61b,c <0.001
PUFA/SFA 0.30a 0.21b,c 0.19c 0.26b 0.22b,c <0.001

n � 6 11.11a 7.79b 5.99c 8.11b 6.83b,c <0.001
n � 3 0.82a 0.77b 0.64c 0.59c 0.66c <0.005
n � 6/n � 3 13.55a 10.12b 9.36b 13.75a 10.35b <0.05

h/H 2.0b 2.11b 2.52a 2.61a 2.67a <0.001

a,b,c Values in a row with different letters are significantly different (p < 0.05) (Dunn’s test); equal letters for groups mean no differences for that
characteristic; ns = not significant.
h/H = hypocholesterolemic/Hypercholesterolemic ratio = [(sum of C18:1n � 9, C18:1n � 7, C18:2n � 6, C18:3n � 6, C18:3n � 3, C20:3n � 6,C20:4n � 6,
C20:5n � 3, C22:4n � 6, C22:5n � 3 and C22:6n � 3)/(sum of C14:0 and C16:0)].
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a higher total n � 3 percentage was also found in this type
of ham.

To assess the nutritional properties of ham fat, the
PUFA/SFA ratio (P/S), the PUFA n � 6/n � 3 ratio and
the hypocholesterolemic/Hypercholesterolemic fatty acids
ratio (h/H), were determined. In relation to P/S, a value
above 0.4 is recommended for healthy foods and diets
(UK Department of Health, 1994) although, as previously
mentioned, the high proportion of PUFA in and on itself is
not necessarily healthy if it is not balanced in relation to the
n � 6/n � 3 ratio (Simopoulos & Cleland, 2003). The hams
studied in the present work showed a P/S ratio of 0.19–
0.30, TSG ‘‘Jamón Serrano’’ reaching the highest values.

The high MUFA percentage observed in the Iberian
hams indicates their suitability for healthier diets, since
MUFA (and PUFA) rich diets decrease cholesterol levels
in blood and are related to a low incidence of cardiovascu-
lar diseases (Mattson & Grundy, 1985; FAO, 1994; Schaefer,
1997; Alexander, 1998; Kris-Etherton, 1999). Garcı́a-Reb-
ollo et al. (1998) found in clinical studies, in which Iberian
ham was habitually included in the diet of elderly persons,
a decrease in plasma total cholesterol, triglycerides and
LDL cholesterol. These observations are in agreement with
the h/H ratio observed in the samples (Santos-Silva, Bessa,
& Santos-Silva, 2002, with some modifications). The per-
centage of fatty acids considered as hypocholesterolemic
(C18:1n � 9, C18:1n � 7, C18:2 n � 6, C18:3n � 6, C18:
3n � 3, C20:3n � 6, C20:4n � 6, C20:5 n � 3, C22:4n � 6,
C22:5n � 3 and C22:6n � 3) was significantly higher in the
Iberian hams (>60%) than in the white ones (<55.5%),
while the amount of hypercholesterolemic fatty acids
(C14:0 and C16:0) showed the opposite behaviour (<24%
in the Iberian hams vs. >25% in the white ones) (data
not shown). As a result, the h/H ratio of the Iberian hams
was significantly more favourable (>2.5) (Table 1).

The highest n � 6/n � 3 ratios (13.5–13.7/1) were found
in TSG ‘‘Jamón Serrano’’ and PDO ‘‘Jamón de Huelva’’
(Table 1). Hams belonging to PDO ‘‘Guijuelo’’, PDO
‘‘Dehesa de Extremadura’’ and PDO ‘‘Jamón de Teruel’’
varities showed n � 6/n � 3 ratios of 9.3–10.3/1. Therefore,
no typical pattern was found for either white or Iberian
hams. The ratio obtained in the five varieties of hams is



Table 2
Daily intake recommended for the Spanish adult population (DRSP)A,
estimation of the amount of fatty acids in 100 g of ham and percentage of
the DRSP covered by the intake of 100 g of ham

SFAB MUFA PUFA

C18:2n � 6 C18:3n � 3 Long
PUFA

DRSP (g/day) 20.4 51.0 10.5 2.01 0.52

g Fatty acids/100 g ham

Ham
Serrano 2.97c 3.46c 0.75a 0.037c 0.08b

Teruel 5.10a 6.20b 0.89a 0.050b 0.09b

Dehesa 5.55a 9.05a 0.49c 0.062a 0.11a

Huelva 3.69b 5.91b 0.74a 0.035c 0.11a

Guijuelo 4.20b 6.54b 0.71a,b 0.041b 0.10a,b

% DRSP covered by the intake of 100 g of ham

Ham
Serrano 14.6c 6.78c 7.17a 1.84c 15.4b

Teruel 25.0a 12.2b 8.51a 2.48b 17.3b

Dehesa 27.2a 17.7a 4.68c 3.08a 21.2a

Huelva 18.1b 11.6b 7.07a 1.74c 21.2a

Guijuelo 20.6b 12.8b 6.79a,b 2.04b 19.2a,b

a,b,c Values in a column with different letters are significantly different
(p < 0.05).

A Adapted from Mataix (2004) and Martı́nez (1998).
B SFA = saturated fatty acids; MUFA = monounsaturated fatty acids;

PUFA = polyunsaturated fatty acids.
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above the levels recommended by different authors and
institutions, such as the British Nutrition Foundation
(1992) (n � 6/n � 3 ratio = 6/1) or Simopoulos (2004)
(n � 6/n � 3 ratio = 1 � 4/1), although the ratios found
in PDO ‘‘Dehesa de Extremadura’’, ‘‘Jamón de Teruel’’
and ‘‘Guijuelo’’ would be considered within the range rec-
ommended by the Sociedad Española de Nutrición
Comunitaria (Ros, 2001) (n � 6/n � 3 ratio = 6 � 10/1).

Canonical discriminant analysis (CDA) was carried out
on the fatty acids listed in Table 1. The two first canonical
variables were retained. The first canonical variable (C1)
accounted for approximately 84% of the total variability,
while the second canonical variable (C2) accounted for
approximately 13%. C1 directly correlated (Pearson coeffi-
cient >0.6) with C18:2n � 6, C14:0, C12:0, C22:5 n � 3 and
C22:4n � 6, and was inversely associated with the percent-
age of C18:1n � 9 (with a correlation coefficient <�0.6). C2
showed a high positive correlation with C16:0 and C18:0,
and was inversely correlated with C20:1 n � 9 and
C18:1n � 9. Fig. 2 shows the scores of the observations
on the two first canonical variables and the distribution
of the samples on the plane defined by C1 and C2. As
can be seen, hams were clearly grouped in the plot. The
C1 mainly distinguished between TSG ‘‘Jamón Serrano’’
and the other four varieties of hams, while the C2 was use-
ful for differentiating among the other 4 groups of hams.

Table 2 shows the fatty acid daily intake recommended
for the Spanish adult population (DRSP) (Martı́nez, 1998;
Mataix, 2004). According to these authors, SFA should
supply 8% of the recommended total energy daily intake
(2,300 kcal or 9.62 MJ), MUFA 20%, C18:2n � 6 4%,
C18:3n � 30.8% and long-chain PUFA 0.2% On the basis
of these criteria, and considering the fatty acid composition
of hams, the percentage of the DRSP supplied by 100 g of
S
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Fig. 2. Scores of the observations on the canonical variables (canonical
discriminant analysis). D: PDO ‘‘Dehesa de Extremadura’’; G: PDO
‘‘Guijuelo’’; H: PDO ‘‘Jamón de Huelva’’; S: TSG ‘‘Jamón Serrano’’; T:
PDO ‘‘Jamón de Teruel’’.
ham was calculated (Table 2). As can be seen in the Table,
PDO ‘‘Jamón de Teruel’’ and ‘‘Dehesa de Extremadura’’
supply the highest percentage of the DRSP in terms of
SFA. The percentage of the DRSP of MUFA supplied
by 100 g of ham was 2–3-fold lower in TSG ‘‘Serrano’’
than in the other ham varieties analysed in the present
study. The percentage of the PUFA DRSP covered by all
the ham varieties was 5–8% for C18:2n � 6, 2–3% in the
case of C18:3n � 3 and 15–21% for long-chain PUFA.
PDO ‘‘Dehesa de Extremadura’’ was shown to supply the
lowest percentage of the daily intake of C18:2n � 6, and
the highest intake of C18:3n � 3. In general, the three Ibe-
rian varieties (‘‘Dehesa de Extremadura’’, ‘‘Jamón de
Huelva’’ and ‘‘Jamón de Teruel’’) cover the highest per-
centage of the intake of long-chain PUFA.

From the results obtained in the present work, it can be
concluded that Iberian hams could be considered as health-
ier from a nutritional point of view in relation to their fatty
acid profiles, and thus, they could be included regularly in
the diet, although in moderation, since the fatty acid ratios
are within the limit or above the nutritional recommenda-
tions and these products also contain a high amount of
salt.
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Álvarez de la Puente, J., (2003). International trade of cured ham:
promotion and barriers. II World Congress of Dry Cured Ham.

International Commerce Plenary Session conferences. Cáceres, Spain.
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Toldrá, F. (1998). Proteolysis and lipolysis in flavour development of dry-

cured meat products. Meat Science, 49(S), 101–110.
UK Department of Health, (1994). Nutritional aspects of cardiovascular

disease. Report on Health and Social Subject No. 46. Her Majesty’s
Stationery Office, London.
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