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Introduction
Cull cow beef has been a major part of the beef industry. However, cull beef 
has generally inferior eating quality attributes, such as off-flavor and low ten-
derness. Due to this reason, majority of cull beef is utilized as manufactur-
ing beef [1], reducing its economic value. Dry-aging is a traditional butchery 
process, which has been known to significantly improve meat palatability, 
especially flavor [2]. While dry-aging has been mostly practiced for premium 
beef products in a niche market, a recent study also found that dry-aging 
could improve eating quality attributes of low-marbled loins from grass-fed 
beef [2], suggesting its potential as a natural value-adding process. Thus, 
the objective of this study was to evaluate the impact of different dry-aging 
methods on meat quality and palatability, as well as microbiological proper-
ties of beef loins from cull beef.
Methods
Paired beef loins (M. longissimus lumborum) were collected at 5 d postmor-
tem from 13 cull cow carcasses (30 mo+; Holstein). Loins were then split 
into 4 sections and randomly assigned to one of the four aging methods: 
wet-aging (WA), conventional dry-aging (DA), dry-aging in water permeable 
bag (DWA) and conventional dry-aging with UV-light (UDA). Aging were 
conducted for 28 d at 2ºC, 65% RH and 0.8 m/s air flow. Following the ag-
ing, electrical resistance of the crust was measured and final saleable yields 
were recorded following deboning and trimming. Microbiological traits, such 
as aerobic bacteria (APC), lactic acid bacteria (LAB) and yeast and mold 
(YM), were analyzed. Meat quality tratis, such as pH, proximate, water hold-
ing capacity (WHC), shear force, display color stability, oxidative stability 
(TBARS and carbonyl content) and sensory evaluation by 11 trained panel-
ists were measured. Steaks were PVC overwrapped, displayed for 7 d under 
simulated retail condition (1800 lx). The experimental design was a balanced 
complete block design. All data were analyzed using either PROC MIXED or 
PROC GLIMMIX of SAS. Least square means for all traits were separated (F 
test, P<0.05) using PDIFF option.
Results
A significantly higher shrink/moisture loss was observed in both DA and 
UDA, which was then translated to higher trim loss in both treatments com-
pared to DWA(P<0.05, Table 1). UDA crust had significantly higher electrical 
resistance (P<0.05), followed by DA and DWA. DA had the lowest saleable 
yield, followed by UDA, DWA and WA (P<0.05). The lowest moisture content 
of the lean was observed in UDA, although UDA had the highest water ac-

tivity compared to other treatments (P<0.05). No significant difference was 
observed on shear force, cook loss and TBARS for all samples (P>0.05). 
Carbonyl content was not affected by aging treatment (P>0.05). Drip loss 
was observed to be significantly higher in UDA (P<0.05) compared to other 
treatments. No differences in instrumental color and visual color evaluation 
were found between treatments up to 4 days of display (P>0.05). However, 
a significant decrease in a* and a rapid increase in discoloration were ob-
served for DA and DWA from day 5 until the end of display (P<0.05, Fig. 1). 
Trained sensory panel found that a significantly higher fat and sour flavor 
and a trend of higher oxidized flavor (P=0.07) were observed for steaks from 
WA and UDA compared to the other methods. In the lean meat, no signifi-
cant difference was found for APC count between the treatments (P>0.05), 
while LAB count was found to be significantly lower in UDA (P<0.05) and 
YM was significantly lower in WA (P<0.05). Crust collected from UDA was 
observed to have the lowest count for all APC, LAB and YM (P<0.05) when 
compared to crust collected from other treatments.
Conclusion
The results indicated that conventional dry-aging would not negatively affect 
the shear force, cooking loss as well as oxidative stability of loins collect-
ed from mature beef loins. Trained panelists also indicated less sour and 
oxidized flavor in dry-aging compared to wet-aged counterparts, showing 
its potential to improve mature beef loins. These improvements, along with 
good color stability suggested the potential of dry-aging as a natural value 
adding process for merchandizing cull cow beef. The UV light application 
significantly reduced the microbial concentration of the dry-aged beef crust, 
but an increase in oxidized flavor was found. Further studies on determining 
the consumer acceptability, flavor-related compound, as well as microbial 
impact on dry-aged beef development are currently under investigation.
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Table 1. Meat quality traits of cull cow beef loins treated with different 
aging methods 
Least square mean of shrink loss, total yield, pH value, shear force, wa-
ter-holding capacity (WHC) and oxidative stability of cull cow beef loins 
treated with different aging methods. a-c Different superscript letter indi-
cated a significant difference between the different aging methods (P<0.05)

 
Figure 1. Discoloration score of cull beef loins treated with different 
aging methods during display (1= no discoloration, 7 = 100% discol-

oration) 
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