Giornate di Coniglicoltura ASC 2013

Sodium reduction in marinated rabbit meat
Mudalal S., Petracci M., Cavani C.
Dipartimento di Scienze e Tecnologie Agro-Alimentaniversita di Bologna, Italy

Corresponding Author: Massimiliano Petracci, Dipartimento di Scienzeeeriologie
Agro-Alimentari, Universita di Bologna, P.zza Gaiitzh 60, 47521 Cesena (FC), Italy
- Tel. +39 0547 338128 - Fax: +39 0547 382348 - Emmapetracci@unibo.it

ABSTRACT: This study aimed to evaluate the effect of sodiumoridde (NacCl)
replacement up to 50% with potassium chloride (K&i)marination performance and
some quality traits of marinated rabbit meat. Aataf 100L. lumborum samples were
marinated in two separated replicates using salstwith different NaCl:KCI ratios
(100:0, 80:20, 70:30, 60:40 and 50:50) to assesmatmn performance (uptake, purge
loss, cook loss and total yield) and meat qualiyts (pH, colour and shear force).
Overall, only some minor changes were observed gnuiffierent levels of sodium
replacement. Purge loss was significantly highet0f KCl-marinated loins in respect
to 20% KCI treatment. Moreover, pH and redness ¢(di*dooked meat were higher in
meat marinated with 40% and 50% KCI if comparechwidntrol group. These results
demonstrated that it is possible to replace sodihtaride up to 50% with potassium
chloride in marinated rabbit meat without impairingain technological properties
(processing yields, appearance and texture).
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INTRODUCTION - In the last years, rabbit industry has startedut on the market
some attractive and convenient rabbit meat prodiictshamburgers, coarse ground
sausages, stuffed rolls and baby foods, but thikehas still very limited until now due
to high price and scarce consumer attitude towsetht(Petracci and Cavani, 2012). By
the way, there is a potential to exploit good tiatnial profile of rabbit meat (i.e. low
amount of fat, saturated fatty acids, cholestemol dodium) to produce healthy
processed products (Dalle Zotte and Szendro, Z0dttacci and Cavani, 2012). Indeed,
recently health concerns related to dietary sodo@msumption increased demand for
sodium-reduced foods (Desmond, 2006). ConsequeMBCI| reduction also in
processed meat products has become an importaiterge (Weisset al., 2010).
Potassium chloride has been extensively evaluatddtavas found that it can be used
as sodium replacer up to certain levels withoutaating the sensory and technological
quality traits. The objective of the present stuehs to investigate the effectiveness to
manufacture marinated rabbit meat with reducedusodihloride content by replacing it
with potassium chloride (KCI).

MATERIAL AND METHODS — A total of 100L. lumborum muscles belonging to
same rabbit batch (11 weeks-old, live weight of BgJ were obtained at 24 post-
mortem from a local commercial plant and stored undeeZimeg conditions for 1
month. Two independent trials separated by 7 dageewonducted by using 30
lumborum muscles/trial. Samples were thawed for 48 h at @@med from external
fat and connective tissue, divided into 5 homogsmpoups (n=10) according their pH
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and tumbled under vacuum for 45 min in a cooled at 1°C. Loins were marinated
with a 20% solution based on meat weight contaimater and one of the five different
salt mixtures representing a 0, 20, 30, 40 or 5@lacement of NaCl with KCI,
respectively. The total target final concentratudrsalts (g/100 g of meat) in marinated
samples was approximately 1.8%. Meat samples wameighed immediately after
tumbling to measure marinade uptake and placedwered plastic boxes on sieved
plastic racks in a 2 to 4°C cooler for 48 h to deiee purge loss. Samples were
subsequently vacuum packaged and cooked in an 8@t€r bath for 1 h (Combes
al., 2003) to measure cook loss and total yield basedlon-marinated meat weight was
calculated. Finally, cooked samples were used terohtne pH and AK-shear force
(Bianchi et al., 2007). Colour coordinates (CIE L*a*b*) were deténed during the
different stages of experiment. Data were analysetivo-ways ANOVA considering
the marinade solution (100:0, 80:20, 70:30, 60:40 80:50 NaCl:KCI ratio) and trial
(1 and 2) as main effects as well as their intevacMeans were separated by Tukey’s
test.

RESULTS AND CONCLUSIONS — The results for meat quality traits and
marination performance are presented in Table 1.

Table 1 — Marination performance and quality traits of mated rabbit meat

Marinade solution (NaCl:KCl ratio)

Parameter 1000 80:20 7030 60:40 50:50 RSE  Prod
Non-marinated raw meat

pHu 588 588 588 588 589 0.008 0.999
lightness (L*) 47.7 478 474 485 47.8 0.264 B.79
redness (a*) 279 256 258 263 281 0.064 0.618
yellowness (b*) -1.06 -1.01 -141 -0.86 -0.92 @100.545
Marinated raw meat

uptake (%) 18.1 18.3 182 18.3 183 0.274 0.997
lightness (L*) 452 451 446 461 449 0.188 0.14
redness (a*) 3.76 3.68 3.53 3.60 3.70 0.064 0.851
yellowness (b*) -0.45 -0.17 -0.64 -0.07 -0.68 @®100.274
purge loss (%) 28 228 250 258 234 0.040 0.036
Marinated cooked meat

cook loss (%) 20.7 202 208 207 209 0.224 0.892
total yield (%) 915 921 920 910 91.0 0.280 286
pH 6.08 6.10* 6.1 6.15 6.14 0.007 0.010
lightness (L*) 735 742 745 747 746 0.151 6.10
redness (a*) 1.96 170 192 210 228 0.044 0.001
yellowness (b*) 7.46 7.07 7.06 7.18 7.38 0.062 50.1

AK shear force (kg/q) 1.91 2.07 2.04 1.90 2.03 26.0 0.128

! n=20/group? No significant differences for “trial” and interigmn term were detected.
means within a row followed by different superstigiters differ significantly (K 0.05).

Colour and pH before marination were similar amgngups and this consistency was

important because different meat pH and colour aff&ct marinade adsorption and
cooking yield as found in poultry (Barbettal., 2005).
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Overall, replacing NaCl up to 50% by KCI did nogrsficantly modify marination
performance (uptake, cook loss and total yieldhwlie exception of purge loss which
was significantly higher in 40% KCIl-marinated loimsrespect to 20% KCI treatment,
while the other groups exhibited intermediate vsluAs for meat quality traits,
marinated raw meat colour (L*a*b*) and shear forok cooked meat were not
significantly affected by progressive NaCl replaestnwith KCI. These results agree
with Leeet al (2012) who found that replacing NaCl by KCI up5@% had no effect
on shear force and marinade uptake in poultry rageth meat. Moreover, Barbut and
Findlay (1991) found that meat treated with KClwkd similar thermal properties of
NaCl. This can be explained because the effecta|dn meat protein is mainly due
to actions of chloride instead of sodium ionssiwell-known that chloride ions tend to
bind to the thick (myosin) and thin (actin) filanterand increase the electrostatic
repulsive forces between them as well results ishidt of the isoelectrical point
towards a more acidic pH value. Both these con@mhiffects improve water-binding
potential in processed meat (Feiner, 2006). The sighificant differences within meat
quality traits were observed for pH and rednes} ¢atooked meat which were higher
in respect to 0% and 20% KCI respectively. Thesalte were in agreement with Trout
(1989) who noticed that a high pH reduced heat weagon of myoglobin during
cooking, thus leading to increased redness.

In conclusion, NaCl can be reduced up to 50% wi@l Without any negative impacts
on marination performance, appearance (except mitfor changes in redness) and
texture. Further investigations for the sensoryeptance and microbiological stability
would be the next avenue for the future study.
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