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Introduction
Potassium chloride (KCl) is one of chloride salts commonly used as a salt 
replacer in low-sodium meat products. In general, it has been reported that 
KCl can replace up to 50% of NaCl based on 2.0% of total salt concentration, 
without adverse impacts on quality and sensory attributes (Horita et al., 2011; 
Inguglia et al., 2017). However, some previous studies have indicated that 
KCl was less effective in forming desirable processing characteristics (e.g. 
protein solubility and water-holding capacity) and textural properties com-
pared to NaCl at an equal salt concentration (Inguglia et al., 2017; Whiting 
and Jenkins, 1981). In addition, a recent study noted that the partial (50%) 
or complete replacement of NaCl with KCl could cause negative impacts 
on processing characteristics of pre-rigor salted chicken breasts (Song et 
al., 2018). Thus, it could be supposed that postmortem salting time is one of 
processing factors causing the difference in salting effect between NaCl and 
KCl. Therefore, the purpose of this study was to determine the impacts of 
salt type (NaCl vs KCl) and postmortem salting time (pre-rigor vs post-rig-
or) on processing characteristics of ground chicken breast at various ionic 
strength.
Methods
A total of sixty broilers (Ross 308 genotype, 32 days-old) was conventionally 
slaughtered at a commercial abattoir. Chicken breast muscles (M. pectora-
lis major and minor) were manually deboned within 10 min after slaughter. 
Left and right sides of chicken breast muscles were assigned into pre-rigor 
and post-rigor salting treatments, respectively. The left side muscles were 
immediately ground using a meat grinder and divided into eight portions. 
Each portion was individually mixed with 0.50, 1.00, 1.50 and 2.00% NaCl or 
0.64%, 1.28%, 1.91% and 2.55% KCl, which corresponded to ionic strength 
of 0.86, 0.171, 0.257 and 0.342, respectively. At 24 h postmortem, the right 
side muscles stored in vacuum-refrigerated condition were ground and salt-
ed as mentioned above. The pH, protein solubility (Warner, 1997), cooking 
loss and texture profile analysis (Bourne, 1978) of salted chicken breasts 
were determined. The experimental design of this study was a completely 
randomized block design with three independent batches. An analysis of 
variance was performed on all the variables measured using the general lin-
ear model (GLM) procedure of the SPSS 18.0 program (SPSS Inc., Chicago, 
IL), in which salt type, postmortem salting time and ionic strength effects 
and their interactions were fixed as main effects. T-test and Tukey’s method 

(p<0.05) were used to determine the significance of differences between 
treatment means.
Results
No significant interactions among three main effects, as well as, between 
salt type and ionic strength on all measured variables were found (Table 1, 
2). The chicken breasts salted with KCl (5.93) had a significantly higher pH 
value than those salted with NaCl (5.84), regardless of postmortem salting 
time and ionic strength. The solubility of total and myofibrillar proteins was 
affected by three main effects (p<0.05). In addition, significant interactions 
between salt type and postmortem salting time effects were found on the 
protein solubility. The sarcoplasmic protein solubility was unaffected by the 
salt type and its interactions (p>0.05). Although the salt type had no impacts 
on the solubility of total and myofibrillar proteins in pre-rigor salted chick-
en breasts (p>0.05), post-rigor chicken breasts salted with KCl showed 
lower total and myofibrillar protein solubilities than those salted with NaCl 
(p<0.05). However, the salt type and its interaction effects had no impact 
on cooking loss of salted chicken breasts (p>0.05). In addition, the texture 
properties of salted chicken breasts were unaffected by salt type (p>0.05). 
Only interactions between salt type and postmortem salting time effects 
were found on cohesiveness (p=0.021) and chewiness (p=0.036), in which 
pre-rigor chicken breasts salted with KCl showed numerically lower cohe-
siveness and chewiness than those salted with NaCl (p>0.05).
Conclusion
The results of this current study show that the KCl salting to chicken breasts 
resulted in a higher pH value compared to NaCl salting, regardless of post-
mortem salting time. Despite the high pH value, some negative impacts 
of KCl salting were found on total and myofibrillar protein solubilities of 
post-rigor chicken breasts and on textural properties of pre-rigor chicken 
breasts. However, the salt type and its interactions had little to no impacts 
on cooking loss of salted chicken breasts. Thus, it could be suggested that 
KCl salting may result in the differences in protein solubility and texture, de-
pending on postmortem salting time, when compared to NaCl salting at the 
same ionic strength. For a better understanding, further studies determining 
the effects of KCl salting on interrelations between pH and protein solubility 
would be warranted.
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Fig. 1. pH of chicken breasts salted with NaCl or KCl. 
a,b Means sharing the same letters are not significantly different 
(p<0.05). 
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Table 2. Textural properties of chicken breasts salted with NaCl or KCl 
a,bMeans sharing the same letters in each column are not significantly 
different among each treatments in main effect (p<0.05).
A,BMeans sharing the same letters in each column are not significantly 
different among each treatments in interaction effects (p<0.05).
1)SEM: standard errors of the mean.
2)NS: non-significance (p>0.05).
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Table 1. Protein solubility and cooking loss of chicken breasts salt-
ed with NaCl or KCl a,bMeans sharing the same letters in each column 
are not significantly different among each treatments in main effect 
(p<0.05). A-CMeans sharing the same letters in each column are not 
significantly different among each treatments in interaction effects 
(p<0.05). 1)SEM: standard errors of the mean. 2)NS: non-significance 
(p>0.05).
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