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INTRODUCTION

The interest 1in the identification
and characterization of proteinases
in different conditions of muscle

and meat has clearly increased during
last years.

Demand for quality cured ham has sti-
mulated research on the commercial
and technical aspects of this product
as well as the biochemical processes
that take place in the muscle from
the animal”s deat .h to the final ela-
borated product.

Quality of the final product is influ
enced by some factors as the rate
of penetration of the salt, the dis-
tribution of the curing agents on
the muscles, and the water holding
capacity (WHC). These factors are
directly related to meat quality.
Hams elaborated with PSE meat present
important drip and protein losses
since the WHC of PSE meat is Tlower
than the WHC of normal meat. Penetra-
tion of salt is accelerated. In DFD
hams, on the contrary, penetration
of salt is restrained and putrefying
bacteria growth enhanced due to the
high pH values of DFD meat. In both
cases, low quality products are ob-
tained (Arnau, 1988).

Proteolytic enzymes have been found
to be responsible for meat tenderiza-
tion, (Etherington, 1984; Goll et
al., 1983; Kay, 1982), and studies
on their role in the curing process
of Spanish ham are on the way. Prote-
olytic activities of calpains and
cathepsin D are influenced by curing
agents (Sarraga et al., in press).

The aim of this work is to determine
the effect of meat quality on the
proteolytic activity of hams during
the Spanish dry-curing process.
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MATERIALS AND METHODS

MANUFACTURING TECHNOLOGY amﬁ
The manufacturing process of Sfrw
cured ham is very different "
those of cther countries an= e
depends on the area of Spall

it is carried out. The techﬂolpg% o

used in this study is summariz€
the following table:
i,
Step Temperature VQ
(ec) &
0
Salting 3-5 %
Salt-equalization 3-5
First step 19
of ripening 6-8 16
8-10 19
12-14 25
16-18 20
End of ripening 20-22 30
22-24 3
28-30 |
.
Selection of fresh ham was d?hjﬂ
measuring pH, electric CO”duiteﬂm
(Quality Meater) and 1ight sc¢@
(fiber optic probe). »
f0,
Samples were obtained after chwri
lowing steps: salting, Sa]tfig a
zation, first step of fﬁpenlamwf
end of ripening. Fresh muscl® - a0
were taken as controls. SemifM€ ol
sus SM, (external) and Biceps =i
BF, (internal) muscles of thré e
of each quality were used
step.
PREPARATION OF MUSCLE EXTRACTS ¢ fé)
Muscle samples were trimme re'w%‘
and connective tissue. They WeooW&
genized in an U]tra—TurFaX(15épﬂa;
20 s.) at 0-4°C in the aPP! ¢t
cold buffer. The homogenats Wiﬁng;
trifuged at 20.000 x g, 20 Zige”
49C and supernatants were€
and used as enzymatic sourc€-
)
ENZYMATIC ACTIVITY ASSAYS . oAl
CALCIUM-DEPENDENT PROTEASE (0 wﬁg

Samples were homogenized (
in 50 mM Tris-HC1pH 7.4. Thexman‘,
was measured according to W@ 1 :
Krebs' method (1978).The 200 A'f
tion mixture contained: 100 M




,\«E’

8
[ﬁzgme Sample, 5 mg/ml «-casein(Sig-
SmM §m1Ca1 Co.) 50 mM Tris-HC1 (7.4)
e g “meércapto-ethanol and 5mM CaCl,.
te ra]CWQm was added last to initia-
mbCeeaCt1on, which was allowed to
of ® overnight at 37°C. 160 ]l
(T §e cold 10% trichloroacetic acid
on ;. Was added and the mixture left
tes. ¢ for 1 h. The precipitate pro-
it 4 Yas removed by centrifugation
Mega 00 rpm, 10 min, and the absorb-
the supernatant was read at
M. Controls were run that conta-
MM EDTA instead of calcium.

CA
*m;EEPSIN D
WA”96n1Zat10n of the samples (1/3.5,

fm\aWaS carried out in 250 mM sodium
iag oS Dbuffer, pH 3. The activity
(19305 t€mined by the method of Anson
The »’> Using hemoglobin as substrate
109 ’F Ml reaction mixture contained
e a1 of enzyme sample, 25 mg of
Oy r0b1n, 250 mM sodium formate
390 .> PH 3. After incubation at
Wit 10” 6 h the reaction was stopped
C& cold 10% TCA and the mixture
through Whatman n2 50 paper.
€ at 280 nm was monitored.
were run by adding TCA be-
€nzyme sample.

enzy : .
Em nz5m§ unit was defined as that
aneg WMich caused a change in absor

Nce
fie a;g_Q-OO1 units per min. Speci-
Wﬁts Wity was defined as enzyme
R " mg protein.
0Tg
’rotei DETERMINATION
¥ th Concentration was determined
gﬁn Method of Lowry et al.(1951),
rg. “OVine serum albumin as stan-
EESULTS
SUra
E“S ST Shows the evolution of calp-
Ao PeCific activity during the
C“Dajat10” process.
?@cess aCtivity at the end of the
Jmse Showed similar values to
tEQ@aSe fresh muscle. A significant

¢ sayp OF activity was found after
BE m‘EQUa1ization step. Activity
UScle was higher than in SM
"Nereas differences depending
eny %ua]1ty were observed.
€ activity was lower in DFD
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hams than in normal hams. On the con-
trary, PSE hams showed higher calpain
activity than normal hams. In both
cases, differences of activity on
this step were statistically signifi-
cative according to the test of Mann-
Whitney (comparisons significant at
the 0.01 level).

Figure 2 shows the evolution of ca-
thepsin D activity during the manufac
turing process. No relevant changes
in the proteolytic activity were
found by comparison between fresh
muscle and hams at the end of ripe-
ning. BF muscle presented more acti-
vity than SM muscle during the whole
process. There was an increase on
the activity after the salting step
in normal hams. This increase was
lower in PSE hams and was not detect-
ed in DFD hams.

CONCLUSIONS

1. During the initial steps of the
ham curing process, external muscles
(SM) get higher NaCl concentration
than internal ones(BF). High concen-
tration cof NaCl was found to cause
the infiibition  of calpain and cathep-
sin D activities (Sarraga et al.,
in press), so that it could explain
the Tower proteolytic activity found
in SM muscle with respect to BF mus-
cle.

2. Proteolytic activity increases
during the first steps of the curing
process in PSE and normal hams, and
tend to get similar values irrespect-
jve of meat quality as the process
goes on and activity decreases.

DFD hams show lower activities than
PSE and N hams during the whole pro-
Cess.

3. After the salt-equalization step,
PSE hams show higher calpain activity
than normal hams. This increase of
activity could be Jjustified Ly the
elevated levels of sarcoplasmic Cd-
cium described by Cheah et al.(1984)
in PSE meat.
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Figure 1. Evolution of Calpains specific activity during the elaboration process of Spanish ham.

A) Hams elaborated with Normal meat.
B
C) Hams elaborated with DFD meat.

(. . ) SHmuscle 3 (-s--- ) BF muscle.

) Hams elaborated with PSE meat.
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Figure 2. Evolution of cathepsin D activity during
process of Spanish ham.

A} Hams elaborated with Normal meat.

B) Hams elaborated with PSE meat.

(/ Hams elaborated with DFD meat .

(' SMmuscle;

(----) BF muscle.
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Figure 1. Evolution of Calpains specific activity during the elaboration process of Spanish ham.

A) Hams elaborated with Normal meat.
B) Hams elaborated with PSE meat.
C) Hams elaborated with DFD meat.

( ) SM muscle; (----- ) BF muscle.
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Figure 2. Evolution of cathepsin D activity during the elaboratiof

process
A) Hams
B) Hams
C) Hams

( )

of Spanish ham.

elaborated with Normal meat.
elaborated with PSE meat.
elaborated with DFD meat.

SM muscle; (------ ) BF muscle.






