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Background

Dry-cured ham manufacturing merges very old and traditional practises with new approaches coming from the scientific research. One of the
most debated topic in meat processing industry is the role of raw material in affecting properties of final product and its proneness to be
manufactured into matured hams of valuable taste and texture. Amount and pattern of low-weight nitrogen molecules released during
proteolytic process taking place during ham processing, proved to be closely related to ham taste and texture: an excessive final proteolysis
was charged with drawbacks of texture and taste of hams like softness, pastiness and bitter taste development (Arnau 2000 Garcia-Garrido et
al., 2000). Among raw material parameters, pH,y, and muscle proteolytic enzymes (Banon 1998, Virgili et al. 1998, Schivazappa et al. 2002)
are accepted by meat scientists as very promising indicators of fresh pork quality because they are related to proteolysis of end product.
Moreover, manufacturing techniques, ageing length and salt amount influence proteolysis values predictable from raw matter pH and
proteolytic enzymes; nevertheless, these parameters may be regarded as very effective in affecting final proteolysis, even if different ham
types proved to be differently influenced.

Objectives
The aim of the present study is to evaluate the influence of raw matter pH,y, and cathepsin B activity, on the proteolysis index of four
different ham types (Serrano, Iberian, Parma and Estero).

Methods

A large number of legs for each ham type were tested (m. Semimembranosus) for PHa4p, and cathepsin B activity; thighs having cathepsin B
activity below or over the prefixed values (see Table 1) were processed. According to muscle pH,y, values, hams were subgrouped into
samples with pH<5.6 (low pH), 5.6< pH<6.0 (normal pH) and pH>6.0 (high pH) in agreement with Van der Wal et al. (1988). Thighs
underwent manufacturing in [taly (Parma and Estero hams) and in Spain (Serrano and Iberian hams) and the corresponding dry-cured hams
(m. Biceps Femoris) were analysed for proteolysis index and salt amount. To focus the effect of meat quality on dry-cured ham features, raw

hams allotted to each dry-cured ham type were selected with a very narrow weight range and manufactured in the same plant.

Table 1. Samples selection for cathepsin B activity (as nmol AMC - min! -g muscle™) levels.

Parma Serrano Iberian Estero
1.46" + 0.33 L7 7%+i0.4] 1.79% + 0.39 1.47* +0.37
[ low high low high low high low high
<19 >1.6° <i5% >2.0° <1.52 >2.0° <1.2° >1.6"
n°6/ n°8s5 n°/05 n°/05 n°/04 n°/03 n°43 n°45 J

“overall mean + std. dev. of raw hams
® fixed values of cathepsin B activity for green ham selection

pH measurements were made in the m.. semimembranosus 24h post mortem.

Muscle Cathepsin B activities were assayed 48h post mortem with N-CBZ-Phe-Arg-AMC as described by Barrett (1980).

Proteolysis index (NPN) assay was carried out following the method described by Careri et al. (1993).

Salt amounts were determined following AOAC procedure (1982).

Data were statistically processed by means of the ONE WAY ANALYSIS OF VARIANCE procedure (LSD test) of the statistical package
SPSS/PC (version 10.0).

Results and discussion

As displayed in Table 2, weights of raw hams were rather homogeneous, with the exception of Iberian hams. According to manufacturing
procedures of each ham type, Iberian hams were the most aged, whereas Estero hams underwent the shortest maturation period. The Italian
product was characterised by a low salt amount, accounting for high NPN value of Parma ham, overcoming the Iberian one, though the latter
was more aged (18 vs 16 months).

Table 2. Data (mean + dev.std.) of selected hams.

Estero Serrano Parma Iberian
Ageing length (months) 9 12 16 18
Raw ham weight (kg) 10.0 £0.36 L 1s0:8 6 13.0+0.35 9.5+0.93
NPN! 30,3214 31.1+4.2 34.0+3.41 8295230
Salt (%) 4.51+£0.41 7.33+0.68 4.73.+0.47 6.08 + 0.73

'per cent ratio between soluble nitrogen in 5% trichloroacetic acid and total nitrogen in the meat.

The effects of pH,y, and raw ham cathepsin B activity on NPN of dry-cured hams, were evaluated in different ham types (Table 3): hams
with a lower cathepsin B activity showed NPN values significantly lower than those of hams with higher activity, with the exception of
Iberian hams. The variation of pHagp, accounts for differences between NPN of hams grouped according to pH levels: a low pH is associated
to high protein breakdown probably for activation and/or release of lysosomial acid protease (O’Halloran et al., 1999). Figure 1 shows the
comparison between NPN of dry-cured hams with the same pHa4y and different cathepsin B activity levels.
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ND For high and low pH ranges no significant differences were found between samples differing for cathepsin B levels. The strong influence of
Egnognlprovlc‘olylic activity (reduction for pH=6.0 and activation for p‘F‘{SS.()‘) overcomes differen'ces.' of cathepsin B activi.ty. .(‘)nly Pa.rma ham,
betw%cj)w-Sdlty“IOI]g aged anq more heavy shm\jed a remarkable effect of both parameters. Wlthll.l‘l?()rmal pH range significant differences

1 NPN of hams are attributable to cathepsin B levels: hence normal pH values retained the differences of enzymatic activity.
N case of Iberian ham, showing only a pH effect on NPN, a distinct role of raw matter (Iberian pig vs White pig of other hams) as to
Proteolytic mechanism may be postulated.

Table 3, Cathepsin B and pH,y, effects on NPN of dry-cured ham (means in a row with a different superscript letter differ (P<0.05))

the ham cathepsin B level pH level

be low high pH<5.6 5.6<pH<6.0 pH>6.0
ng Parma 393" 3532 35.9% 32.6° 29.7°
. Serrano 30.3° 31.8° 3358 28.5° #
));; Iberian 32.1 A # 33.0° 30.5°
> . Estero 29.8" 30.9° 31.0° 30.0° 28.7°
nd Not included because the number of hams falling in this pH range was too small.

am

E/I[gurc '1- Comparison between NPN of dry-cured hams with the same pH.y, and different cathepsin B activity levels (O low, high).
“ans in each pH category with a different superscript letter differ (P<0.03).

. 37 87
ur ] PARMA ESTERO
35 35
33 33
B
to 1311 2 31 =
hs )
ns = 29 % 29
W
27 - 27
25 25
pH<5.6 5.6<pH<6.0 pH=>6.0 pH<5.6 5.6<pH<6.0 pH>6.0
37 37
IBERIAN SERRANO
35 4 35
S8 33
oz 31 Z 3l
. Ay
Z 29 - Z 29
27 27
25 25
e f
5.6<pH<6.0 pH>6.0 pH<5.6 5.6<pH<6.0
(;Onclusion
2 g‘ux’CeSSivc proteolysis proved to be associated with sensory properties of dry-cured hams like bitterness and pastiness. The results obtained
1 ;1 ggest Fhat the check of pHyy, and cathepsin B activity in raw matter, could be a useful tool for control of final NPN and for improving
r Mandardisation of ham quality, mainly for low-salty and long aged hams.

References

au, J. 2000. 1T Symposium Internacional del jamén curado. Libro de ponencias. Ed. IRTA y Eurocarne, 27-40.
B:m)n. S; Gil M. D; Granados M. V. and Garrido M. D. 1998. Food Res. and Tech. 206 (2):88-93.
G'm?l 1980, A. J. 1980. J. Biochem. 187:909-912.
(}:':L:{a Qarr?do. JA; Qu?lcs Zzll:rel, R; Tap@ador, J and Luque de Castro, MD. 1999. Food Chemistry, 67 (4), 423-427.
C;;Llfl Garrido, J_/\; Quiles (af_ra. R: Tapnqdor, J z_mq Luque de Castro, MD. 2000. Meat Science, 56 (1), 1-6.
Parer] M.,‘Ma‘ngl'a. A., Barblerl. G., Bolzoni L., Virgili R. and G. Parolari. 1993. Journal of Food Science, 58 (5), 968-972.
SCthan, G: V]l‘g]ll: R‘ and SChWﬂ(ﬂppu, C. 1994. Meat Science, 38, 1-6.
,rah{vfllilppa, C; Virgili, R; Degni, M and Cerati, C. 1998. Industria Conserve, 73 (2), 110-116.

llo, G; Flores, M; Fiszman, SM and Toldr4, F. 1999, Meat Science, 51 (3), 255-260.

an _dCr Wal P. G., Bolink A. H. Merkus G. S. M. 1988. Meat Science 24: 79-84.

'rgili, R., C. Schivazappa, G. Parolari, C. Soresi Bordini, and M. Degni. 1998. J. Food Bioch. 22(1):53-63.
Acknowledgements

1S work was supported with funds from the European Commission (FAIR-CT-97-9517).

417




