
    6    Turkey breast quality affected by exposure of birds to endotoxin.  D. K. Titel*, 
J. R. Claus, and M. E. Cook, University of Wisconsin, Madison. 
 
In some cases, uncured cooked poultry can exhibit a pink color even when cooked to 
temperatures above the safe zone. This pink defect causes a negative consumer reaction 
resulting in loss of sales and significant monetary losses for the poultry industry. 
Endotoxins are naturally present in poultry houses. Exposure to endotoxin causes an 
immune response in animals in which nitric oxide synthase is induced resulting in 
increased circulating levels of nitric oxide. Nitric oxide can bind to the heme ring of 
myoglobin forming nitrosylhemochrome (pink, cured pigment) upon cooking. Objectives 
of this study were to analyze the effects of nasal injection of endotoxin on turkey breast 
color. We hypothesized that birds exposed to endotoxin via the nares would cause an 
immune response resulting in elevated nitric oxide levels, thus producing a pink defect in 
the meat. Three trials were completed using 18 hens (average weight, 10.2 kg). Birds 
were separated into two endotoxin treatment groups: treated (TRT) and control (CON). 
Both treatment groups were equally divided into three pre-harvest exposure times (8, 12, 
and 16 hr). TRT birds were given doses of 2 mg/kg of E. coli (055:B5) in saline solution 
via the nares, while CON birds were given a saline-only solution in each nare. Hens were 
humanely stunned with a commercial poultry electrical stunner, bled, defeathered, and 
eviscerated before the carcasses were submersed in an ice-water bath for 90 minutes. 
Breasts (Pectoralis major) were hand deboned within 1 hour of chilling. After deboning, 
reflectance spectrophotometric measurements (OMb, oxymyoglobin, %R610 nm/%525 
nm; Redness, %R630 nm/%R580 nm; NIC, nicotinamide denatured globin hemochrome, 
%R537/%R553 nm; NIT, nitrosylhemochrome, %R650 nm/%R570 nm) were measured 
on the lateral surface of the raw breasts. Colorimeter (CIE L*a*b*) and pH 
determinations were done. After raw measurements were completed, an 8.9 × 8.9 cm x 
natural thickness sample was cut from the frontal portion of the breast. The samples were 
then vacuum packaged and cooked in a water bath to an internal temperature of 77°C. 
Percent cooking yield was determined. CIE L*a*b* and reflectance spectrophotmetric 
readings, and nitrosylhemochrome assay were performed on cooked samples. No 
differences (P>0.05) were found in endotoxin treatment (main effect) for any of the color 
measurements and pH. Relative to the exposure time main effect, OMb and redness 
levels were higher (P<0.05) at 8 and 16 hr compared to 12 hr. NIC levels were higher 
(P<0.05) at 12 and 16 hr compared to 8 hr. Significant endotoxin treatment by exposure 
time interactions were found for cooking yield and NIT. At 16 hr, NIT was higher 
(P<0.05) in the TRT than CON. Within TRT, the 16 hr exposure time had higher 
(P<0.05) NIT than 12 hr. Cook yield was higher (P<0.05) in 16 hr TRT than 16 hr CON 
(P<0.05). Results show that in the case of turkey, it appears that endotoxin exposure via 
the nares has little or no contribution to creating a pink defect. In contrast, previous 
research in our lab showed evidence of a pink defect as a result of 1 mg/kg E. coli 
(055:B5) intraperitoneal injection in chickens. Future research that leads to a more 
complete understanding of the physiological differences in endotoxin response between 
turkeys and chickens would be beneficial. 
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