
 
    102    Factors affecting myoglobin color reversion in cooked ground beef patties.  
K. D. Vogel* and J. R. Claus, Meat Science and Muscle Biology Laboartory, Department 
of Animal Sciences, University of Wisconsin, Madison, WI. 
 
Color reversion can be described as the reappearance of a red color some time after 
cutting open a cooked ground beef patty. The objective of this research was to determine 
the effect of meat age and storage state (fresh versus frozen) on color reversion in cooked 
ground beef patties. Patties were evaluated from ground beef assigned to three treatments 
(cooked immediately, stored for 7 days at 0-2°C, or frozen for 60 days) after reaching an 
endpoint temperature of 69.4°C. Cow beef trimmings (7-10 days postmortem) were 
obtained from three separate production lots at a commercial processing facility and were 
coarse ground (1.9-cm plate) upon arrival at the University. Coarse ground beef was 
vacuum packaged and stored at 0°C for three days to allow the myoglobin to reach its 
native state. Following the three-day hold period, a portion (1.3 kg) of this ground beef 
was vacuum packaged and frozen in a -25°C freezer for 60 days. The remaining portion 
(3.2 kg) was ground once through a 0.32-cm plate and used for the other two treatments. 
One portion was reground (0.32-cm plate), made into patties, and cooked. Another 
portion (1.3 kg) was placed on a styrofoam tray, over wrapped with an oxygen-permeable 
polyvinyl chloride film and refrigerated at 0 to 2°C in the dark for seven days. After 
storage this ground beef was reground through a 0.32-cm plate prior to patty formation 
and cooking. The frozen ground beef was thawed for 5 days in a 0 to 2°C dark cooler 
before being reground (twice, 0.32-cm plate), made into patties and cooked. All raw 
ground beef patties had pH values ranging from 5.66 to 6.14. Raw patties contained an 
average of 7.5% fat. Patties were cooked at an average rate of 6.18°C per minute (2.93 
standard deviation) on a gas grill. Patties were turned once at an internal temperature of 
43.3°C and removed from the grill at an internal temperature of 62.8°C. Once the 
endpoint temperature (69.4°C) was achieved, each patty was wrapped in aluminum foil 
and allowed to cool to an internal temperature of 54.4°C. Patties were sliced in half and 
color measurements were taken immediately and after 10 minutes (stored at room 
temperature) on the same exposed surface. Fresh beef (day 0) had higher (P<0.05) a*, b* 
and chroma values than on day 7. Frozen storage decreased (P<0.05) a* and chroma 
values while hue angle was higher (P<0.05) in patties produced from unfrozen beef. 
Storage condition had no effect (P>0.05) on L* and b* values in the cooked patties. Time 
of measurement following cutting had an effect (P<0.05) on all dependent variables 
except hue angle. L* values decreased with time following cutting while a*, b*, and 
chroma increased with time in patties produced from unfrozen and frozen beef. 
Reflectance spectrophotometry indicated a reduction in the estimate of oxymyoglobin 
following patty cutting. The estimate for metmyoglobin was higher as a result of frozen 
storage compared to unfrozen storage. Overall, we observed that color reversion can 
occur in cooked ground beef patties. To ensure the safety of cooked ground beef patties 
and the consistency in eating quality, a thermometer should be used to determine 
doneness instead of internal color. 
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