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n“ur:?tiil fi the most important biochemical changes in ham during the dry-curing process consists in a

c aranCreése in its free amino acids concentration. This increase may result in an enhance of the
Cteristic taste of dry-cured hams.
3 chol
%%be&)te:m Phenylisothiocyanate (PITC) derivatization combined with reverse phase liquid chromatography
s%;%togrm“ ed for free amino acids analysis in muscle from both fresh pork and dry-cured ham. Preliminar
Q : . ; ; ; - . :
N%edthe pi Obtained by using a waters pico-tag amino acid analysis with a SupelcosxlTM LC-18-DB column
Song Rt p A €Sence of an unidentificated peak coeluting with the arginine and taurine peaks. Furthermore, a
?a%mOGifica:;SO coeluted with ornithine and tryptophane. These problems could be overcome by introducing
%p)(6.75 i lons which consisted in changes in column temperature (50 °C instead of 46 2C), pH of mobile
¢ Nstead of 6.4) and gradient conditions (including flow rate gradient in the initial six minutes
"“ti The

e 21 ap;j : : s
aneable ine 1No acids identified in meat were succesfully separated and their quantitation completed. A
fe@ the con rease in the free amino acid concentration along the dry-curing process has been detected. In

i ;
ur%eil nCreCe“traFLOn of free amino acids in dry cured hams is extremely high as compared to raw meat with
84y ;), asﬁes in glutamic acid (1368.6 vs 63.6 mg/l100 g Protein), arginine (887.1 vs 84.2 mg/100 g
2 mg/mo’-ne (1032.1 vs 198.8 mg/100 g Protein), valine (827.5 vs 50.5 mg/100 g Protein), leucine (937.0
9 Protein) and lysine (2008.6 vs 40.9 mg/100 g Protein).
¥
QDUQTION
By Char el )
Otg, . 8Cteristic texture and flavor are developed in hams during the dry-curing process. An intense
By S h
52 a8 been reported (Flores et al, 1984; Toldrd et al, 1991). The final result of the observed
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314 Nges in meat proteins and peptides are free amino acids which can have an important role in
dQ VQI’
Cotas (Kato et al, 1989). The conditions for free amino acids extraction from hams and sample
Qh lzat s
Y i -
On, °n  have been already studied (Aristoy and Toldra, 1991) but some problems remain in the
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"Phig Separation.

Th
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8 ive of this study is the analysis of free amino acids in hams along a complete dry-curing

Y Hp
LC of the precolumn phenylisothiocyanate derivatization method.

R of .
&mino acid extracts: Samples of M. Biceps femoris were removed at different stages of a typical

~Cupi
883 e Ting Process: Raw (time 0), post-salting (t= 2 months) and drying (5 and 7 months). Three hams

3t each stage.

Th

e .
ing :
. 1 acids extraction was performed by homogenizing 4g of ham previously diluted 1:5 (samples t=0
7.5
%D Qeq (sample t=5) and 1:10 (sample t=7) with 0'l N HCL in a stomacher homogenizer for 8 min and

ot at 3
q%tiv elniZed b FHoD

Qized g adding 2.5 volumes of acetonitrile. After centrifugation (10,000 g, 5 min), the supernant was

g for 20 min (Aristoy and Toldrd, 1991). Supernatant was filtered through glass wool and

Ace s
Nt °rding to Bidlingmeyer et al (1987). Hydroxiproline, aminobutyric acid and norleucine were
rnal
Standards in similar levels to those expected in the respective samples.
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Brq UV detector (254 nm). The column was a Supelcosil™ Lc-18 DB, 250 x 4.6 mm (5um particle
t ( P

®paration: Samples were analyzed in a 1050 Hewlett Packard liquid chromatograph equipped with

Cteq
With a rc-18 Pelliguard packed guard column (200 x 2.1 mm). The temperature was controlled to
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Chromatographic conditions consisted of a solvent system of two eluents: (A) 0.14 M sodiuft Nk
60°
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performed: Initial to 1 ml/min, 10%B; 6 min linear change to 0.8 ml/min and 12.5% B; 32 min lineaf a,a?‘

for®

containing 0.5 ml/1 of triethylamin (TEA) and adjusted to pH 6.75 with glacial acetic acid, and (B)

el : : : . daié
acetonitrile:water. To achieve the separation, the following flowrate and solvent composition gréa

33 min step to 1 ml/min and 100% B; wash for 8 min and reequilibrate at 10%B during 16 min be

injection.
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Chemical analysis: Protein contents in ham was determined by official Standard method based on

semimicro determination (Presidencia del Gobierno, 1979).

RESULTS AND DISCUSSION
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A high variety of chromatographic conditions for the phenylthiocarbamyl free amino acid <
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separation have been reported in the literature (Ebert, 1986; Bidlingmeyer et al, 1987; Cohen ad it

18"
1988; Sarwar and Botting, 1990). These conditions mainly depend on the column and the kind of gan? -Cult"?
££2

some of these conditions were applied to analyze ham samples in a Supelcosil column, special di d‘hg
appeared in the separation of two groups of peaks; one formed by arginine, taurine and an unknown pe? : iaf‘i:
other by tryptophane, ornithine and a reagent peak. In order to optimize the separation, differen ; ¢
strength and pH of the aqueous solvent, gradient conditions and column temperature were asaayiypifa’
conditions for an optimal separation were those described in the Materials and Methods sectio®: foé
chromatogram of dry-cured ham is shown in figure 1. As can be observed, only 32 minutes are l‘equire
complete separation of the 21 free amino acids existing in the ham.
g

Figure 1.- Separation of phenylthocarbamyl aminoacids of dry-cured ham (t= 7 months): 1 asp,] NO
3 OHpro (IS), 4 asn, 5 ser, 6 gln, 7 gly, 8 his, 9 tau, 10 arg, 11 thr, 12 alas 31y9
14 o¢aba (IS), 15 tyr, 16 val, 17 met, 18 ile, 19 leu, 20 Nleu (IS), 21 trp, 22 orns
UNK, unknown peak. Rg, reagent peak.
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EVOLUTION OF FREE AMINOACIDS CONTENTS ALONG THE PROCESSING OF DRY-CURED HAM
i
(m97°a°ids . . . :
10()(J of / Raw Post salting Mid-drying End drying
w (t=0) (t=2 months) (t=5 months) (t=7 months)
A
QD e X Yo NN SR M S -
0 art‘
°1u 1lc aci
lhxspgﬁmic ag;g 13.1 125.0 546.3 736.6
oeriragine 63.6 357.3 1007.8 1368.6
e 21.0 105.0 147.5 173.6
Glﬁta 41.4 262.3 540.9 700.3
6, -y
g he
fggi ne 346.8 245.5 230.5 164.5
Yy ding 118.9 245.1 462.5 604.5
ing 78.2 196.8 348.3 454.7
%hgin- 416.6 360.9 189.2 211551
hr lne
Qo
i\lan%lne 84.2 338.6 541.7 887.1
«rglihe 67.9 275.0 549.8 732.8
Ne 198.8 460.0 778.0 103251
¥r 94.9 204 51 671.8 661.9
Vyy 984
;. *he
2k
’;@th’i‘e 39.6 209.1 387.8 471.0
Yo Nine 50.5 245.9 654.1 827.5
L Ucing 23.9 145.0 2B 341.5
ey 30.8 169.1 469.1 589. 4
S 8
Nynddalap 42.2 310.0 669.9 937.0
Ql\ I')toph nlne
Lynlthi ane 48.0 194.1 356.8 544.5
Yo 1Ne Q%7 35.0 81.5 88.8
. 13.8 35.2 69.2 13853
40.9 443.2 1049.1 2008.6
Ot
Q)
% 1846.8 5125.0 9964.8 13652.0
Yot
e
COntentS
(g/100g ham): 22.1 for t=0, 22.3 for t=2, 25.9 for t=5 and 26.6 for t=7.

metho
d was then used to follow the evolution of free amino acids along the processing of dry-curing
g S re g P g
an Sy lt
b S,

r{u%‘:.u o . at different stages, are shown in Table I. Three internal standards (hydroxiproline,

KW Mation £ and norleucine) at three different concentrations were used to facilitate the amino acids

L%Q NmiQEable aESe of the great range of concentrations found in each sample and among stages. There is a

i %3. oo increase of all the free amino acids, except glutamine and taurine, along the dry-curing

%Qic(xatg :tl increase in free amino acid levels has been also observed when storing pork meat for 8 days

Mg v d“ring :ir 1989). In our case, a substantial increase in amino acids concentration has been already
e

“%amémentrati Post-salting stage (see table I) which was kept at 42C. Dry-cured hams have an extremely
\alcacid (l:n of free amino acids when compared to raw ham (7.4 times). Major changes were observed for
“inmghoo gp 88.6 vs 63.6 mg/100 g Protein), arginine (887.1 vs 84.2 mg/100 g Protein), alanine (1032.1 vs
%n E(2008 fotein), valine (827.5 vs 50.5 mg/100 g Protein), leucine (937.0 vs 42.2 mg/100 g Protein) and

VB : . . :
40.9 mg/100 g Protein). Glutamine and taurine, which are two of the major amino acids in raw
. On : . ¢ .

tms aﬁqs ly two slightly decreasing along the processing. According to table I, it seems that free
e o A

reﬂse ontlnuOusly generated so that it is difficult to conclude which stage is most important for
In

l&% dry any case, it is reasonable that muscle aminopeptidases, which have been shown to be active

\c“rEd
N o¢ ham conditions (Toldrda et al, 1991), would have an important participation in the observed
£
*®e amino acids.

to
Qra hji
ave Phic conditions for an optimal separation of phenylthiocarbamyl amino acids from raw and dry-

e 9
€N optimized.
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There is a noticeable increase in the concentration of free amino acids along the processing of
ham, specially in glutamic acid, arginine, alanine, valine, leucine and lysine.
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