Use of a commercial protease to increase oxidative stability of Iberian “chorizo”
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Abstract— Fourteen fermented sausages from lIberian
pigs were manufactured using a protease with a
potential antioxidant activity (batch 1: without
proteases, batch 2: fungal protease). The antioxidant
properties of extracts from Iberian dry-cured sausages
were assessed using reducing power method.
Manufacturing sausages with the used protease
increased the antioxidant activity of the sausage
extracts. Moreover, extracts from dry-cured sausages
which were manufactured without proteases showed the
highest levels of hexanal content.
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I.  INTRODUCTION

The use of commercial proteases is an effective
strategy to release food protein-derived active peptides
with antioxidant effect. Several studies have shown
the generation of this kind of compounds with
antioxidant activity, on hydrosilated proteins from
many animal and plant sources [1-4]. Moreover, many
studies deal with the use of these bioactive antioxidant
peptides in meat products showing an intense
antioxidant activity against lipid oxidation [5-7].

On the other hand, compounds with physiological
activity may be formed during the processing of meat
products, such us cured ham or fermented sausages.
Studies on the final products of proteolysis have
described several low and medium weight peptides,
oligopeptides and free amino acids with antioxidant
effect in protein extracts from fermented sausages [8,
9].

The use of these compounds with potential
antioxidant activity becomes very interesting in
Iberian products. These traditional meat products from
Spain are highly susceptible to lipid oxidation due to
its high polyunsaturated fatty acids content [10].

The purpose of the present experimental work was
to improve the oxidative stability of a fermented meat
product ”lberian chorizo” by using different
commercial proteases.

Il. MATERIAL AND METHOD

11.1. Samples

This study was carried out using fourteen samples
of Iberian dry-cured sausages which were
manufactured in the pilot plant of the School of
Agricultural Engineering of Badajoz. Two batches of
dry-cured sausage were made: a control batch (batch
1, n=7), where no protease was added, batch 2 (n=7),
with a fungal protease. Commercial enzyme were
purchased from Valley Research and used following
commercial specifications.

Dry-cured sausages were made from a mixture of
pork meat from Iberian pigs, pork fat, paprika and salt.
No starter culture was added. The dry-cured sausage
mixture was stored at 4°C for 24 h and stuffed in
artificial casings. Sausages were stored in a ripening
chamber for 2 months. After processing, sausages

were vacuum packed, and stored at -80 °C until
analysis.

11.2. Extraction of low molecular compounds from
dry-cured sausage

Low molecular weight compounds were extracted
following the method developed by Bauchart et al.
[11] with some modifications. Frozen dry-cured
sausage samples (2.5 g) were homogenized in 12.5 mL
of Perchloric acid (50 ml L-1) in centrifuge tubes for 2
min on ice. The homogenate was centrifuged at 10.000

g for 12 min at 4 °C and the supernatant was collected

and filtered using a cellulose acetate filter of 0.2 um
pore size. The extracts were then neutralized (pH 7.0)
using KOH. The resulting salt was eliminated using a
cellulose acetate filter of 0.1 um size pore filter. The
supernatant was submitted to ultrafiltration with 3 kDa
cut-off at 4000 g for 30 min. The sausage extracts

were finally lyophilized and stored at — 20 “C until
analysis.

11.3. Reducing power
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The RP was determined according to the method
described by Oyaizu [12]. A 500 pL test sample (20
mg mL-1 dry-cured sausage extract) was mixed with
phosphate buffer (2.5 mL, 0.2 mol L-1, pH 6.6) and
potassium ferricyanide (25 mL, 10 g L-1). The
mixture was incubated at 50 °C for 20 min. An
alliquote (2.5 mL) of trichloroacetic acid (100 g L-1)
was added to the mixture, which was then centrifuged
at 3000 rpm for 10 min. Supernatant (2.5 mL) was
mixed with distilled water (2.5 mL) and FeCI3 (0.5
mL, 1g L-1), and absorbance was measured at 700 nm.
The same concentration of ascorbic acid was used as
positive control.

11.4. Hexanal content

Hexanal was quantified by headspace-solid phase
microextraction and GC/MS AGILENT 6890, coupled
to a mass selective detector AGILENT 5973 Network)
[13].

I1.5. Statistical analysis

Means and standard error of the mean were
obtained from the analytical experiments. Results were
analysed using an ANOVA test using the GLM
procedure of SPSS 15.0 (SPSS Institute Inc., Cary,
NC).

I11. RESULTS AND DISCUSSION

I11.1. Antioxidant activities of dry-cured sausage
extracts

Table 1 shows the antioxidant activity of the
sausage extracts (<3 kDa) measured by RP
(antioxidant activity expressed by absorbance). The
RP of sausage extracts ranged from 0.24 t0 0.33 . In a
previous study on protein extracts from pork
fermented sausages RP at 700 nm was close to 0.5
which is in good agreement with the results obtained
in the present work [9].

Table 1 Evaluation of antioxidant capacity of Chorizo
extract (RP) and oxidative stability of Chorizo samples
measured by hexanal content (ug hexanal g-1 muscle).

Batch (n=7) RP (700nm) Hexanal
Batch 1 0.237 1.046
Batch 2 0.333 0.149
P Batch P <0.05 P <0.05

Batch 1 (without proteases), batch 2 (fungal protease
concentrate).

The RP of sausage extracts treated with added
protease (batches 2) was significantly higher (P <
0.05) than those of sausage extracts without added
proteases (batch 1) (table 1). Wu et al. [14]. also
demonstrated the same trend in fish meat, where a
treatment with proteases increased the antioxidant
effect of extracts due to increased levels of small
peptides and FAAs. Similarly, the use of proteases
could have increased the amount of peptides and
FAAs with antioxidant activities in our extracts.

It could be suggested that this antioxidant activity in
sausage extracts in the present study is due tothe
action of proteolysis products that are formed during
manufacturing [2].

Other studies have also demostrated the relationship
between antioxidant effect and the levels of FAAs and
peptides of protein hydrolysates [14, 15]. In this sense,
these compounds with potential antioxidant activity,
both small peptides and FAAs, have been detected by
different authors in fermented sausages [16-18].

Many of these compounds with antioxidant effect
have also been identified in fermented sausages from
Iberian pig in a parallel study carried out in our
laboratory (unpublished results).

I11.2. Evaluation the oxidative stability of dry-cured
sausage samples

The range of hexanal values in dry-cured sausage
was variable (from 1.05 to 0.15 pg hexanal gr') (table
1). The reported data agree with previous
measurements of hexanal in dry fermented meat
product [19, 20] while Rubio et al. [21] described
higher values than this study. The results in table 1
indicate that the highest levels of hexanal values were
found in batch 1. As mentioned above, extracts from
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batch 1 also showed the lowest values for RP assay.
Moreover, there was a significant correlation between
levels of hexanal compared to the values of RP,
yielding a negative Pearson coefficient (r= -0.660;
p<0.001).

IV. CONCLUSIONS

The use of proteases seems to be an inhibitor of
lipid oxidation in fermented meat product as Iberian
dry-cured sausage.
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