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The volatile components of dry cured ham were extracted by Dynamic Headspace and analyzed by Gas-Chromatography- 
|§"S

f^etrometry (GC-MS). The structure of the more volatile molecules was identified by GC-MS and measure of Kovats indices, 

^ tt 60 compounds were identified including a number of aldehydes, ketones, alcools, esters, aromatics and heterocycles. These
‘“te
\
\

S come from the catabolism of the main constituent parts of the meat (glucids, lipids and protids) during the curing of the hams,

the Pig feed or technological processes. Flavor tests showed the existence of several aromatic molecules of which some, still 

lifted today, had the characteristic odor of dry cured products.

Mty
Dry cured ham is a non-smoked product manufactured following two basic principles: stabilisation through a drop in water 

ar*d elaboration of the flavour through maturation. The different steps in the manufacturing processes are described in detail by

'li MVV N  et al. (1964) and LILLARD and AYRES (1969) on "Country Style hams", the Italian works of GIOL1TT1 et al.(1971) on 

atld Parma Type" hams, the Spanish research of GARCIA et al.(1991) into "Iberian hams" or the French works of BERDAGUE et 

1 a9d BERDAGUE and GARCIA (1990). These authors have shown the presence of carbonyl compounds (alkanals, alk-2-enals,

(1982). Very little research has been carried out on the flavour of dry cured ham. They mainly concern the American works of

' S

>4'di,

ext,

er'als and ketones), alcohols, fatty acids and sulphurous molecules or various alkans (GARCIA et al.,1991). The aim of this study 

e,1<l and update the identification of the more volatile compounds of dry cured ham and to carry out flavour tests to determine the 

! that i 
ham.

es that are responsible for its aroma. It constitutes a preliminary stage leading to more technological research into the flavour of

V d

AND METHODS

djjj Materials: for the purpose of this study we used 36 dry unsmoked cured hams manufactured from pigs belonging to 4
teĵ

k genotypes (BERDAGUE et al., to be published). The hams were ripened during 9 months. A l  analyses were carried out on
V %

1CePs~!Jremons.

1135



8 : 4

Isolation of volatiles : The volatile constituents from hams were isolated by a dynamic headspace method using a

(platine DCI) apparatus. Before extraction by helium, hams were deep frozen and ground in a domestic blender. Immediately after 

operation, 40 grams of ham were placed in a flask to extract the volatile compounds that were trapped on TENAX-GC. Details 

extraction conditions allowing the coupling of the headspace system with a gas chromatograph HP 5890 SII and a mass spectrom1 

5971A  will be published soon.

Capillary gas-liquid chromatography-mass spectrometry (GC-MS) analysis : after thermal desorbtion of ® 6

tlii5

o f*

Leter r

volatile components were directly injected for identification into the GC-MS system. Separation was performed with a DB5 sv?&£P
vt«5

fused silica capillary column (60 m x 0,32 mm i.d., film thickness 1 p). Carrier gas was helium (velocity : 35 cm sec and the °ve 

programmed from 35 to 180 °C at a rate of 3°C min K  The mass spectra was measured by electron impact at 70 eV. KOVATS 13 

were calculated after TRANCHANT (1982).
rVtsStSFlavor tests : the sensory characteristics of the differents compounds chromatographed were measured by olfact0

directely at the exit of the chromatographic column. In order to obtain a direct comparison with the mass spectrometry 

chromatographic separation was carried out under the same conditions as for the GC-MS coupling. The KOVATS indices corresp°n' 

each odor were calculated. Three assessors took part in the flavour tests.

ies'i#
M '

RESULTS AND DISCUSSION

A  list of the molecules identified in the 36 hams with their chromatographed quantities are listed in Table 1
The >

5 ester5¡¡fi

(fr

representative chemical families are the aliphatic compounds : 10 aldehydes, 10 ketones, 9 alcohols, 11 alkans and alkens, 

ether. The 11 cyclic compounds are : 6  aromatic hydrocarbons, 3 furans, 2 terpenoids and 1 pyrazine.

Among the non-branched aliphatic compounds, the series of aldehydes (from pentanal to decanal), methyl-ket° n6 

propanone to 2 -octanone), alcohols (pentanol and hexanol) or alkans (from pentane to decane) are typical products of lipid 0 ^  

(LOURY, 1972; PAQUETTE et al., 1985). The methyl-branched aliphatic compounds may be of various origins (H E R T Z  et 

1970) but the most probable is that of the catabolism of branched amino-acids such as valine, leucine or isoleucine. Indeed ^

al.(1990) have shown that several of the compounds identified here can be produced by acid hydrolysis of the delipidated sal3
&

A thePhenyl-2-ethanol or phenylacetaldehyde and dimethyldisulfide are potential degradation products from the phenylalanine ano ^  

Terpenoids and xylenes come from the insaponifiable fraction of the food. The same is true for toluene, with another possible

catabolism of the phenylalanine. ¡é

ide ^Results of the flavor tests show a wide variety of odors. In Figure 1 only the descriptors corresponding to a u ,

and intense perception of the assessors have been presented. Among odors noted, those of dairy products (butter, cheese...)» n m

:ved W
(rancid, soap, plastic...), certain piquant, irritating odors and odors of mushroom, musty and salting products were p®rc J

tes^
assessors as being an important component in the aroma of the ham. On the other hand fruity, floral, herbaceous and green no . ;

od°r ̂
seen to correspond clearly to the olfactive characteristics of the hams. In a general way, the association between an , J

en ' à c " n
chromatographic peak should be considered with precaution because of frequent coelution between a high peak which has be
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'QC-MS and a small non identified but very olfactive one. However, molecules such as 2,3-butanedione (butter), hexanal (rancid,

N,
S d

fionanal (very rancid), 2-heptanone (blue cheese) and l-octen-3-ol (mushroom) which have very intense odors during sniffing, 

contribute significantly to the flavor of the hams.

^ U lSION

V The extraction of the more volatile compounds of dry ham has led to the identification of various molecules whose blend is
. ,

1 le for the odor of the product. Flavor tests have shown up the existence of molecules with intense olfactive characteristics. These

«ids correspond to several typical components of the aroma of dry ham. This study is a preliminary research on the biochemical
\itfc Qf
^ 1 these compounds. More technological studies linked to the main technological factors, are being considered for the future so that

v°r of dry cured products can be better understood and controlled.
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FIGURE I : Typical gas chromatogram obtained from the hams and predominant odors 
during the sniffing tests. The numbers mark such compounds identified in table L
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