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1. Background

Standard analytical methods used for measurement of conventional parameters concerning the ham-cured process have been traditionally apPlie<i 

without previous studies of their confidence levels. A systematic study of these methods has been performed in order to establish the analytical quality 

provide. The results obtained for some of these methods, in terms of precision, show relative standard deviations higher than 5%, which corroborate the 

necessity for improvement of the methods before implementing validation studied in order to guarantee the quality of the analytical results.

A number of papers devoted to the study of the evolution of key parameters for the ham-cured procedd have been appeared in the scientific literature 

the last few years. The study of these parameters has been carried out either by official, old fashioned method of analysis, or by methods appeared >n 

literature which have been previously applied to samples with matrices similar or rather different from those of cured ham [1,2]. The use of these methods 

not always been supported on an appropriate study of the analytical quality they provide. Example of this assertion is the validation of a mehod witl" 11  

concentration range, then applied outside the validate range [3], The use of old-fashioned, complex, slow and expensive methods instead of other which 

simpler, faster and cheaper is a clear example of the lack of present information on the field [4],

2. Objectives

The general aim of the research here presented is to give a first step towards validation of analytical methods which are common-place for a specific > 

in food industrias as food-cured processes. The precision, sensitivity and linear range of the methods for monitoring the transformations that take place <

are

the ham-cured process have been established. Other of the aims of this study is to have a confidence tool as the basis for an in depth study of the evoluti°nI process

ham during the different steps of the cured process through the change of the key parameters of the process. The last and more important aim 1S 

improvement of the quality o f the final product: Spanish dry cured-ham [5],

2. Materials and Methods

Samples

the

the

[61-

Longissimus Dorsi muscle with 6 -h post-mortem time, from 6 -month animals was used. After quantitative removal of both fat and connective tissue, 

muscle was cut into 100-g pieces, which were freezed to -20 °C. Before use the samples were stored overight in a chamber at 4 °C.

Composition analysis

The moisture, fat, protein and salt contents were determined according to the Official Methods of Analysis edited by the Spanish Health Ministety 

The standard method from AOAC [7] was used for the determination of sodium nitrite, whereas potassium nitrate was determined by ion-chromatography uS 

a Perkin-elmer chromatograph equipped with a UV-photodiode array detector [8 ].

Proteolysis index

The method described by Córdoba et al. [9] was used for the determination of non-proteic nitrogen, after some modifications. In short, 5 g of saihPlies

, a nowas homogenously suspended in 6  vols of HC104. After 1 h at 4 °C, the extract was filtered through Whatman No. 6  filter paper, the pH adjusted to o.v

30% (w/v) KOH solution and made to 100 ml with distillated H20 . Finally, the Kjeldahl method was applied to a Buchi semiautomatic distillator.

The AOAC method [10] was used for the determination of a-amino nitrogen (ot-amino-N). 50 ml of neutralized formaldehyde was added to the a
fv 0 lati,e

prepared filtered extract. After 20 min, 10 ml of 0.1 N standardized NaOH was added ad the mixture titrated with 0.1 N HC1. For the determination oi 

basic nitrogen (VBN) 50 ml of the previous extract was used, which was distillated in the presence of 5% (w/v) Na2C 0 3. The distillated was collected ¡ n t 0  

(w/v) H3 BO3 aqueous solution, which was then titrated with 0.1 N HC1 [11].

Enzymic activity $
The extract was prepared as follows: 5-6 g of fat and connective tissue-free sample was suspended in 7 vols of 50 mM sodium acetate buffer of ^  

0.01 containing 1 mM Na2EDTA and 0.2% (v/v) Triton X-100 in order to obtaing an extract of lisosomal enzymes. The suspension was subjected to 1 1 1 3 8  ^ 

stirring for 1 h at 4 °C and then centrifuged at 32 000 g for 30 min in a Sigma 3K30 centrifuge. The extract thus obtained was filtered through gla s 5  ^  

after deionisation by rinsing with ultrapure water [12]. The calpains extract was obtained from 3-g samples suspended into 9 vols of 50 mM Tris-HCl bu ^  ^ 

pH 7.50 0.01, which contained 3 mM Na2EDTA and 150 nM pepstatin. The suspension was homogeneized and stirred for 1 h at 4 °C after adjusting lts 8  

7.50 0.01. The suspension was centrifuged at lOOOOgfor 10 min ad the supematat filtered through glass-wool [13]. j

' C 1 ^
The assayed enzymes were lisosomal proteases (namely, catepsins B, B+L, H and D) and calcium-dependant neutral proteases (namely, calpa*

II) located in the cytoplasm. The enzymic activities were determined as follows: Catepsin D activity was determined at 45°C and pH 3.50 0.01 using
/ iStatinsl

(w/v) hemoglobin (Sigma) solution as substrate [14,15], Catepsin B, B+L and H activities were determined after separation of fisiological inhibitors l
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/ 08affin‘ty Chr°mat0graph>' Catepsin B and B+L and H activities were a"  ‘hem determined at 37 °C, pH 6.00 0.01 for the B and B+L catepsin assay, and pH

(Bach 0 * f° r CatePSi"  "  3SSay' 7 1 1 6  f 0 l ' ° W i n 8  flU°reSCent SUbStrat6S W6re USCd; N-CBZ-L-argynyl-L-arginine-7-amido-4-methylcoumarin (Z-Arg-Arg-NHMec) 
(Z a em)' N"CB^ ' I'"phenyialanyl’L’argmine"7 ’arnido‘4 ' methylcoumartn (Z-Phe-Arg-NHMec) (Bachem) y N-CBZ-L-arginine-7-amido-4-methylcoumarin 

OH, / 8  HMeO (S^ a) respect'vel> f '2- *6 ]- Finally, total capain activity was determined after separation of its ftsio.ogica. inhibitors by hydrophobic,ty 

»■atography. The enzymic assay was developed at 30 °C, pH 7.50 0.01 using 5 mg/ml casein (Meric) as substrate, 5 mg/ml CaCl,2H20  and 2 mM 6 -
wcaptoethanol [14],

All reagents were of analytical degree.

■ Results and discussion

The results o f the evaluation of the methods in terms of precision, are shown in Table 1.

from I " “ *  ° f  th£ Ca'ibrati°n ° f ‘he meth°dS f0F the determmatl° n activiti-  has been studied by preparing a concentrated extract,
coeffl ■ 'C a"d by SUCCeSS,VE dllUt,°nS’ S0‘Uti0nS ° f different concentration were obtained. The linearity study involved: a) calculation of the regression 

PolynCIent; ^  aPPl'Cati0n ° f  ANOVA methods in order «> verify assessment between the established linear model and the experimetal values [17]; c) 
m,al reSress'on analysis to check the unlikeness o f a higher oder model with respect to the linear model [18],

TT.e sensitivity of both the enzymic methods and NaN0 3 and KNO, methods has been established through the detection and quantitation limits [19],
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Evaluation of the precisión of the methods expresses as r.s.d.
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