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Abstract - The enhancement of beef, pork and chicken with brine solutions has become common practice in many countries. 
The combined effects of aging and brine injection level on beef quality is unknown. Our study investigated the effects of five 
brine injection level (0, 5, 10, 15 20%) combined with post mortem aging period (3 and 10 days) on sensory characteristics of 
broiled beef loin.  Injected samples were scored higher for saltiness but aging reduced the effect. Brine injection had no effect 
on flavour but tenderness was improved up to 15% injection level. Apart from 0 and 5 % injection levels, aging had no effect 
on tenderness score. Juiciness was improved up to 10% injection level after 10 days aging and up to 5 % injection level for 
3-day aged cuts.  The results suggest that a maximum of 15% brine injection will give the best sensory results and save on 
post mortem aging time.  
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I. INTRODUCTION 
 
Brine injections have been used in the poultry industry since the 1950’s [1]. Red meat processors saw this technology 
as an opportunity to improve beef and pork palatability that deteriorated as a result of the production of increasingly 
leaner animals that contain less fat [2,3,4], although atypical flavours may also develop [2, 3]. Hamling et al. [5] found 
that post mortem aging could be substituted by brine injection.  High levels of injection may not necessarily improve 
eating quality while other negative effects such as purge may also occur [6]. The abuse of brine injection of poultry meat 
in the South Africa resulted in legislation stipulating a maximum of 10% to 15% brine for whole carcasses and portions, 
respectively after extensive research.  However, brine injection of beef in South Africa was limited to 10% without any 
scientific verification [7].  Our study investigated the effects of post mortem aging and brine injection levels on sensory 
quality of loin cuts of young grain-fed beef. 
 
I. MATERIALS AND METHODS 
 
Sixty beef loin primal cuts were subjected to five brine treatments: a non-injected control and four groups respectively 
injected to 5, 10, 15, and 20% level with a salt, sodium tripolyphosphate (STPP), potassium lactate containing brine; 
and two aging periods: 3 and 10 days post mortem.  Loin steaks were oven-broiled and evaluated by a ten-member 
trained sensory panel on an 8-point hedonic scale for aroma, juiciness, tenderness/texture, beef flavour intensity, 
metallic/tin-like/bloody, chemical (salty), and sour off-flavours.  Data were subjected to analysis of variance for a split-
plot design with injection level as whole plots and days post mortem as sub-plots. 
 
II. RESULTS AND DISCUSSION 
 
Despite adding salt to the control samples, injected steaks scored higher values for saltiness, although level of injection 
did not have an effect (Table 1). The effect of injection was less for cuts aged 10 days than for those aged 3 days.  Knock 
et al. [4] reported higher scores for typical beef flavours, when beef loins were enhanced with KCl brine to 8.5% level, 
especially after 9 days aging.  Although the different brine levels in our study had similar levels of salt, Knock et al. [4] 
showed higher scores for saltiness and rancidity when salt levels were increased. In contrast to our study, Grobbel et al 
[3] reported off-flavours, such as salty, metallic or chemical descriptors for brine injected beef loin. Injected steaks 
scored higher for tenderness in our study irrespective of aging period.  Higher injection levels generally gave better 
results, although the effect plateaued at 15% injection level for 3 day aged steaks and at 10% injection level for steaks 
aged for 10 days.  Injected steaks also scored higher for juiciness.  The effect of injection level on juiciness plateaued at 
10% for steaks aged for 3 and at 5% for steaks aged for 10 days.  Knock et al. [4] found no effect of brine injection 



(8.5%) on beef loin tenderness or juiciness, while Hoffman et al. [2] reported similar results as our study for four unaged 
muscle types injected to a 15% level. Hamling et al. [5] reported higher scores for tenderness, flavor and juiciness at 20% 
injection levels and this was unaffected by aging to 14 days.  In our study, added effects of aging on tenderness and 
flavour were found at 5 % injection level.  Aging had no effect on juiciness perception, but 10 day aged samples injected 
to 10 and 15% levels scored lower than 3 day aged samples.  Likewise, all 10 day aged injected samples, except 20%, 
scored lower for saltiness than 3 day aged samples. 
 

Table 1 The effects of brine injection level combined with post mortem aging on sensory characteristics of beef loin  

Maturation time Injection level Aroma Juiciness Tenderness Flavour  Metallic# Salty# Sour# 
(days) n 12 12 12 12 12 12 12 

3  0% 5.2a 4.6a 4.0a 5.2ab 1.7 2.5a 0.8 
3 5% 5.3ab 5.0bc 4.8b 5.0a 1.8 4.3de 0.6 
3 10% 5.4ab 5.5de 5.3cd 5.1ab 1.8 4.4e 0.6 
3 15% 5.4ab 5.5de 5.8e 5.2ab 1.6 4.0de 0.6 
3 20% 5.3ab 5.7e 6.0e 5.2ab 1.8 3.8cd 0.7 
10 0% 5.5ab 4.5a 4.4a 5.3ab 1.5 2.6a 0.8 
10 5% 5.6b 4.9b 5.3c 5.4b 1.6 3.3b 0.8 
10 10% 5.5ab 5.2bcd 5.7de 5.3ab 1.7 3.6bc 0.6 
10 15% 5.5ab 5.1bc 5.7cde 5.4b 1.6 3.3b 0.7 
10 20% 5.4ab 5.4cde 5.9e 5.3ab 1.7 3.4bc 0.6 
SEM  0.027 0.030 0.033 0.016 0.021 0.037 0.020 

Significance  P = 0.009 P < 0.001 P < 0.001 P = 0.003 P = 0.081 P < 0.001 P = 0.324 
a,b,c,d,e Means in the same column with different superscripts differ significantly; SEM – Standard error of mean 
#Sensory scores scale was 1 – 8, but a score of 0 was given if no traces were found for these attributes. 
 

I. CONCLUSION 
 

Ten percent seems to be the optimum injection level for improved juiciness and tenderness of loin primals, while flavour 
is not affected by brine injection.  Perception of saltiness due to brine injection is reduced when samples are aged.  In 
general, brine injection can save on post mortem aging time with regards to improvement of tenderness. 
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