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su m m a r y

, Aroma of dry-cured ham is related with the composition of volatile compounds produced as result of
e hydrolytic and oxidative reactions during the process of elaboration. The improvement of sensorial quality 

^  be achieved by different ways; the use of heavy pigs allows the application of longer processes that can 
ac'litate the production of high quality hams. Two batches of 20 castrated male pigs (Large white) were 

Pr°duced and sacrificed at two weights: 90 and 130 Kg. Hams were elaborated by the same process: salting 
jjfep at 3°C (day/Kg ham weight), post-salting at 3-5°C during 64 days and drying: 10-12°C to 20°C (75 
ays), 20-26 °C(11 Idays) and 14-16°C(90 days). Cured ham were taken at the end of process for analysis.

. 01atile profile was obtained via a dynamic head-space gas chromatography-mass spectrometry system. Heavy
towed a higher concentration of aldehydes and cetones.

Production

Dry-cured ham is an important meat product in Spain with a production that arises 20 x 106 units a 
■ Sensorial quality is influenced by raw material and biochemical changes taking place during the 

st?Cess'ng Volatile profile have been described in dry-cured ham produced with different process: country­
jä® hams (Ockerman et al. 1964; Lillard and Ayres 1969); Italian and Parma hams (Giolitti et al. 1971),
(jj 811 bams (Antequera 1991; García et al. 1991; Antequera et al. 1992; López et al. 1992) and French hams 
bvr?® 116 et al. 1991, 1993). Carbonyl compounds are the most abundant volatiles and they can be produced 
and1 ox^ ati°n during dry-cured ham process. Fat composition is related with the susceptibility to oxidation 
salt ProGuch°n of volatile compounds (Frankel, 1982). On the other hand intramuscular fat can affect the 

< * * * »  and the oxidative reactions on ham muscles. Traditionally heavy pigs were used to produce 
intr ^ams> since, Iberian pigs are sacrificed at weights around 140 Kg; these pigs have a high level of 

Muscular fat and a high percentage of oleic acid; the hams produced from this kind of pigs are the most 
a reciated by consumers. So, there is the possibility that heavy pigs from white pigs could be more 
pro f n ^ ate *° dry-cured ham with better sensorial characteristics. In this work a comparison of volatile 

1 e of heavy and light hams have carried out to establish the influence of weight.

ate»ial and Methods

Two batches of 20 castrated male pigs (Large white) were produced with the following conditions: 
Pell nufUbon was the same for the two batches: animals were kept in individual pens, with free access to 
ca l c '^  ^ et in sistin g  (Kg-1) of 725.6 g barley, 20 g animal and vegetable fat, 157.2 g soya beans, 9.7 
fjjg 0111 carbonate, 14.4 g dicalcium phosphate, 2 g salt, 2.1 g DL-methionine, 4 g mineral and vitamin meat, 

energy 0f  the diet was 3100 Kcal (13 MJ) metabolisable per Kg air-dry weight feed. Both groups of 
s Were sacrificed at the same time. Fresh hams were taken for dry-cured ham production.

Ö
^&l{Ured Pr°ductlon
dtog ^  heavy hams were produced with the following steps: Hams were covered with salt at 3°C during 15 
djyh’ ^  hams were placed in a drying room with the following conditions: post-salting 64 days at 3-5° C and 

g: 12-l4°c (75 days), 16-22°C (111 days) and 22-14°C (90 days).
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Samples ,
Samples were taken at the end of the process. Semimembranosus and Biceps femoris muscles were remov 
and homogenized. A aliquot was taken for analysis.

Volatile collection and GC-MS conditions .
25 g of sample were placed into a glass vessel connected to a stream of helium, at 50 ml/min and 70 °C d 
20 minutes. The volatiles were absorbed on graphited carbon trap (length 10 cm). The trap was removed an 
introduced in an automatic dynamic head space system (Retorik, Switzerland). The compounds were desor 
by heating the trap at 600°C (microwave energy) during 4 seconds, then injected into a Carlo Erba (Mega 
5360) gas chromatograph coupled to a mass spectrometer (Fissons TRIO 2000). A FSOT capillary column 
phenylmethylsilicone (DB-5, J&W) 40 m x 180 pm and a film thickness of 0.4 pm was used; temperature 
program of 50 °C (initial) and 5°C/min to 300°C. Injection mode used was split at a ratio 1:20. Scans were 
adquired in the following conditions: scan range 35-400 u.a.m. (lscan/sec) in the mode electron impact ( 
eV), multiplier voltage 350 V, interface temperature 300°C. The identification was carried out by using me 
comparison with mass spectra of Wiley library, Kovats index, mass spectra of known compounds and ext j 
standards. To obtain relative concentrations (d6) deuterated toluene was used as internal standard by aPP^7 
pg to muscle sample before volatile collection. The effect of weight was assessed by variance analysis an 
test.

Results and Discussion
The most significative results were a higher concentrations in heavy hams of aldehydes and 

Hexanal, heptanal, octanal, nonanal, 2,3-butanedione and heptanone presented higher concentrations in 0 
muscle in heavy hams than light ones (Fig. 1). Aldehydes and cetones were the class compounds with the 
higher concentrations, and hexanal showed high concentrations in Semimembranosus muscle. Relative 
concentrations of alcohols were low; 1 -octen-3-ol was the most abundant. Hexane was the main hydrocar 
detected, in this case light hams had higher concentrations than heavy hams; aliphatic and aromatic 
hydrocarbons were identified. Dimethyldisulphide, phenyloxirane and dimethylpirazine were detected bu 
significative differences were not found between heavy and light hams. These results agree with the previ  ̂
reported by Berdague et al. (1991, 1993) and Garcia et al. (1991) and Antequera et al. (1992). However, 
study in French hams cetones were the main compounds described Berdague et al. (1994). Lipid oxidatio*^^ 
seems to be the main process to produce volatile compounds, but the importance of this process or other 
considered only in quantitative basis, because compounds with low concentrations could be most import" 
from the point of view of sensorial properties. Aminoacid degradation can contribute via the formation 0 ^
dimethyldisulphide and dimethyltrisulphide that were identified in both kind of hams and muscles; it sho 
pointed out that olfactory threshold of dimethyldisulphide is below 12 ng/g; in a parallel study over the s 
batches of hams a unstability of sulfur containing aminoacids was observed (Hortos, 1994). The p resen t  ̂
methylbutanal is an index of valine, leucine and isoleucine degradation; the lack of significative differed 
methylbutanal could be related with the absence of significative differences in the releasing of aminoaci 
(Hort6s, 1994). In this work 2-penthylfiirane was detected, this compound has been described previous y 
Berdague et al. (1993), but in Iberian hams it was not reported, showing a possible effect of raw matefl 
and/or curing process on volatile composition.

Conclusion . jie âHe
Heavy hams showed higher concentrations of aldehydes than light hams, this result joint with the higher 
concentration in light hams is related with a different oxidation pathway. Further studies are necessaries , 
establish if this behaviour is similar in other breeds and the relation with sensorial quality of ham prod 
from heavy pigs.
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1. Relative concentrations of selected compounds in light and heavy hams. BF, Biceps femoris. SM, 
ernim embranosus.
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