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APPENDIX 
Additional Tables and Figures 

 
Table 11: Chicken Breast Filet Cumulative Raw Data Table 

Trial Day Temp Drip (%) 
Cumdrip 

(%) 
Moist 
(%) pH Aw L a b chroma hue Sens 

1 3 -2 0.43 0.43 75.73 6.21 0.98 53.29 1.71 4.99 5.27 0.81 2 

1 3 -2 0.54 0.54 75.18 6.09 0.98 54.33 0.40 4.16 4.18 0.79 2 

1 3 -2 1.70 1.70 74.37 5.90 0.96 57.54 0.49 5.89 5.91 0.79 1 

1 3 -5 2.21 2.21 74.83 6.43 0.96 54.75 1.06 6.49 6.58 0.79 3 

1 3 -5 0.70 0.70 76.05 6.13 0.97 56.96 0.25 5.26 5.27 0.79 1 

1 3 -5 0.73 0.73 76.14 6.05 1.03 59.76 -0.13 8.65 8.65 0.79 1 

1 3 -18 2.27 2.27 75.39 6.06 0.96 56.05 0.97 7.72 7.78 0.79 3 

1 3 -18 1.74 1.74 75.49 5.96 1.00 56.92 1.49 5.09 5.31 0.81 1 

1 3 -18 1.18 1.18 75.62 5.95 0.98 54.51 0.91 6.03 6.09 0.79 2 

1 5 -2 1.09 1.52 75.45 6.30 0.97 54.25 1.38 4.45 4.66 0.81 3 

1 5 -2 1.07 1.61 74.83 6.02 0.98 58.09 0.13 6.18 6.18 0.79 2 

1 5 -2 1.11 2.80 77.37 6.28 1.00 59.90 1.39 4.02 4.25 0.81 2 

1 5 -5 3.55 5.76 76.82 6.26 0.95 60.76 0.33 8.04 8.05 0.79 2 

1 5 -5 1.14 1.84 75.27 6.16 0.95 53.15 0.60 2.97 3.03 0.80 2 

1 5 -5 2.23 2.96 75.17 5.85 0.98 55.20 0.70 5.03 5.08 0.79 3 

1 5 -18 2.22 4.49 76.63 6.28 0.98 53.91 -0.05 5.55 5.55 0.79 3 

1 5 -18 1.65 3.39 79.60 6.27 0.98 63.52 1.78 7.59 7.80 0.80 4 

1 5 -18 1.09 2.27 75.33 6.00 0.98 53.00 1.25 8.68 8.77 0.79 2 

1 7 -2 0.68 2.20 74.71 6.09 0.95 56.95 0.96 3.39 3.53 0.80 3 

1 7 -2 1.42 3.03 75.87 6.00 0.96 53.63 2.37 2.81 3.67 0.92 3 

1 7 -2 2.17 4.97 75.70 5.95 0.97 55.88 2.18 7.61 7.91 0.81 4 

1 7 -5 2.34 8.10 75.31 5.82 0.98 54.96 0.42 6.32 6.33 0.79 4 

1 7 -5 1.90 3.74 75.94 5.98 0.99 59.36 3.02 6.01 6.73 0.84 5 

1 7 -5 2.67 5.63 75.55 5.85 0.94 53.29 1.05 4.23 4.36 0.80 4 

1 7 -18 5.21 9.70 75.92 6.34 0.97 54.59 0.71 4.64 4.70 0.79 4 

1 7 -18 0.86 4.25 75.56 6.17 0.97 53.18 1.18 5.89 6.01 0.80 5 

1 7 -18 1.38 3.65 75.64 6.09 0.97 57.57 1.52 3.44 3.76 0.83 4 

2 3 -2 1.10 0.43 81.16 6.21 1.00 55.93 0.92 5.78 5.85 0.79 1 

2 3 -2 1.24 0.54 76.21 5.92 0.99 58.27 0.56 6.13 6.16 0.79 1 

2 3 -2 1.36 1.70 75.84 5.83 0.99 58.37 0.68 7.56 7.59 0.79 2 

2 3 -5 0.95 2.21 76.70 5.96 0.99 58.04 0.61 4.26 4.30 0.79 1 

2 3 -5 1.57 0.70 77.98 6.08 1.00 60.38 0.26 1.16 1.19 0.80 1 

2 3 -5 1.17 0.73 75.83 6.22 0.99 55.31 -0.21 6.11 6.12 0.79 1 
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Trial Day Temp Drip (%) 
Cumdrip 

(%) 
Moist 
(%) pH Aw L a b chroma hue Sens 

2 3 -18 1.75 2.27 76.64 6.16 0.98 53.64 1.04 6.30 6.39 0.79 1 

2 3 -18 4.20 1.74 75.66 5.90 0.99 58.69 0.68 6.32 6.36 0.79 1 

2 3 -18 4.43 1.18 75.28 6.00 1.00 57.00 1.22 3.61 3.81 0.81 1 

2 5 -2 1.03 2.12 75.41 6.21 0.96 54.82 0.24 6.77 6.78 0.79 2 

2 5 -2 2.24 3.47 75.31 5.80 0.98 59.10 0.52 5.20 5.23 0.79 1 

2 5 -2 0.84 2.21 75.16 5.84 0.98 56.59 0.12 4.36 4.37 0.79 1 

2 5 -5 4.69 5.64 74.99 6.26 1.03 54.51 1.18 7.01 7.11 0.79 3 

2 5 -5 7.56 9.13 75.21 5.92 0.99 57.06 2.22 11.56 11.77 0.79 4 

2 5 -5 7.36 8.53 75.34 5.91 1.00 54.69 0.89 7.24 7.29 0.79 3 

2 5 -18 7.22 8.97 75.30 6.02 0.93 59.39 1.21 5.73 5.85 0.80 3 

2 5 -18 11.13 15.33 74.17 5.82 0.98 57.40 2.66 5.61 6.20 0.84 4 

2 5 -18 6.42 10.85 75.00 5.87 0.97 53.85 0.39 4.43 4.44 0.79 4 

2 7 -2 2.36 4.48 75.32 6.30 1.01 56.11 1.52 6.91 7.07 0.80 4 

2 7 -2 0.46 3.93 74.31 6.01 1.01 51.79 0.61 5.75 5.78 0.79 3 

2 7 -2 2.55 4.76 74.62 5.82 0.95 57.81 0.39 4.84 4.86 0.79 4 

2 7 -5 3.22 8.87 76.05 6.22 0.98 56.48 0.47 5.69 5.71 0.79 4 

2 7 -5 4.10 13.23 75.13 5.99 0.96 56.62 0.93 7.07 7.13 0.79 4 

2 7 -5 4.62 13.15 75.30 5.88 0.98 56.12 0.01 7.52 7.52 0.79 5 

2 7 -18 1.93 10.90 76.90 6.27 0.98 56.22 0.43 6.64 6.65 0.79 3 

2 7 -18 1.93 17.26 75.34 5.95 0.97 54.70 1.10 7.49 7.57 0.79 3 

2 7 -18 4.04 14.89 76.41 5.88 0.97 59.38 0.39 7.36 7.37 0.79 4 

3 3 -2 -0.29 0.43 75.58 6.19 0.95 53.93 2.02 6.42 6.73 0.81 2 

3 3 -2 0.49 0.54 75.36 6.14 0.97 56.25 1.97 5.07 5.44 0.82 2 

3 3 -2 0.52 1.70 75.64 6.12 0.96 59.44 0.74 5.76 5.80 0.79 1 

3 3 -5 0.29 2.21 76.15 6.28 0.92 56.33 1.36 4.83 5.02 0.80 2 

3 3 -5 3.84 0.70 74.75 6.13 0.98 55.64 1.39 2.83 3.15 0.84 2 

3 3 -5 2.88 0.73 75.55 6.15 0.97 54.67 1.26 2.93 3.19 0.83 1 

3 3 -18 1.81 2.27 75.77 6.43 0.85 55.87 1.06 8.55 8.62 0.79 2 

3 3 -18 1.89 1.74 75.63 6.17 0.95 52.37 3.09 7.86 8.44 0.82 2 

3 3 -18 1.71 1.18 76.30 6.23 0.96 53.01 1.06 4.97 5.08 0.80 3 

3 5 -2 0.34 0.04 75.23 6.29 0.97 57.02 1.43 4.17 4.41 0.81 2 

3 5 -2 1.07 1.56 76.00 6.17 0.98 53.56 0.69 3.84 3.90 0.79 3 

3 5 -2 0.60 1.12 74.86 5.97 0.98 56.34 0.60 8.42 8.44 0.79 3 

3 5 -5 3.04 3.34 76.15 6.33 0.97 56.98 -0.01 6.95 6.95 0.79 3 

3 5 -5 2.61 6.45 74.75 6.20 0.97 53.01 1.95 4.84 5.21 0.82 3 

3 5 -5 5.12 7.99 75.55 6.18 0.97 52.95 0.77 5.24 5.30 0.79 3 

3 5 -18 3.61 5.42 75.15 6.14 0.98 57.16 0.28 7.01 7.02 0.79 3 
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Trial Day Temp Drip (%) 
Cumdrip 

(%) 
Moist 
(%) pH Aw L a b chroma hue Sens 

3 5 -18 1.31 3.20 75.09 6.05 0.97 58.74 1.72 5.92 6.16 0.81 4 

3 5 -18 3.96 5.67 77.06 6.07 0.99 55.97 1.14 4.35 4.50 0.80 4 

3 7 -2 1.82 1.86 77.07 6.41 0.95 53.45 0.69 6.16 6.20 0.79 5 

3 7 -2 0.86 2.41 75.79 6.15 0.98 57.63 0.59 5.66 5.69 0.79 5 

3 7 -2 1.24 2.35 76.00 6.04 0.98 58.59 1.11 5.62 5.73 0.79 5 

3 7 -5 3.24 6.57 74.20 6.19 0.98 50.66 1.88 4.51 4.89 0.83 4 

3 7 -5 10.19 16.64 76.44 6.17 0.96 56.27 0.93 8.61 8.66 0.79 4 

3 7 -5 5.27 13.26 76.02 6.18 0.98 51.61 0.90 5.07 5.15 0.79 4 

3 7 -18 3.18 8.60 77.41 6.21 0.97 54.78 2.28 4.03 4.63 0.85 4 

3 7 -18 3.17 6.36 75.01 6.29 0.97 52.53 0.22 3.71 3.72 0.79 4 

3 7 -18 2.75 8.42 75.72 6.11 0.99 53.97 0.83 6.30 6.35 0.79 5 
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Table 12: Sirloin Cumulative Raw Data Table 

Trial Day Temp 
Drip 
(%) 

Cumdrip 
(%) 

Moist 
(%) pH Aw L a b chroma hue Sens 

1 1 0 0.0 0.0 70.13 6.01 0.99 47.6 21.3 10.4 23.7 1.2 0 

1 1 0 0.0 0.0 68.35 5.83 0.99 49.3 22.6 11.7 25.5 1.1 0 

1 1 0 0.0 0.0 74.09 5.71 1.00 48.3 19.3 9.2 21.4 1.2 0 

1 3 -2 1.3 1.3 72.31 6.01 0.97 42.3 15.4 8.3 17.5 1.1 3 

1 3 -2 1.2 1.2 72.59 5.83 0.97 44.6 17.2 8.8 19.3 1.1 3 

1 3 -2 1.0 1.0 72.51 5.76 0.97 49.1 19.6 9.9 21.9 1.1 2 

1 3 -5 4.7 4.7 72.63 5.76 0.99 44.9 15.6 8.9 18.0 1.1 3 

1 3 -5 3.0 3.0 69.86 5.74 0.98 42.1 14.1 6.9 15.8 1.2 3 

1 3 -5 2.3 2.3 71.10 5.64 0.98 45.9 16.7 9.2 19.0 1.1 3 

1 3 -18 4.1 4.1 72.27 6.00 0.99 40.1 11.4 5.2 12.6 1.2 4 

1 3 -18 3.8 3.8 70.68 5.77 0.97 51.1 18.0 9.4 20.3 1.1 2 

1 3 -18 3.2 3.2 72.36 5.78 0.97 49.3 16.2 9.5 18.8 1.1 3 

1 5 -2 2.7 4.0 74.74 5.88 0.96 54.4 9.5 3.5 10.2 1.2 3 

1 5 -2 1.7 2.8 70.14 5.75 0.97 58.6 9.9 4.0 10.7 1.2 3 

1 5 -2 2.0 3.0 71.11 5.73 0.98 54.5 8.6 3.5 9.3 1.2 3 

1 5 -5 5.3 10.0 72.46 5.90 0.97 59.0 8.6 3.1 9.2 1.2 4 

1 5 -5 6.3 9.3 72.85 5.77 0.97 59.8 9.1 3.9 9.9 1.2 4 

1 5 -5 2.2 4.5 70.26 5.73 0.99 58.4 7.4 3.1 8.1 1.2 4 

1 5 -18 4.1 8.1 74.28 5.93 0.98 57.9 11.1 4.3 11.9 1.2 3 

1 5 -18 3.1 6.9 72.39 5.70 0.97 55.7 8.5 2.5 8.8 1.3 3 

1 5 -18 3.4 6.6 72.25 5.68 0.97 58.9 11.0 4.4 11.8 1.2 3 

1 7 -2 1.8 4.5 72.95 6.12 0.97 48.6 14.1 6.8 15.7 1.2 4 

1 7 -2 2.4 4.0 74.44 5.76 0.97 46.8 11.6 6.0 13.1 1.1 4 

1 7 -2 1.7 3.8 72.90 5.84 0.98 50.7 12.6 7.4 14.7 1.1 4 

1 7 -5 5.6 10.9 68.66 6.06 0.97 52.9 10.0 5.4 11.4 1.1 5 

1 7 -5 5.5 11.8 70.56 5.86 0.98 48.0 11.9 7.7 14.2 1.1 4 

1 7 -5 6.9 9.2 69.27 5.79 0.98 48.7 13.0 6.6 14.6 1.1 4 

1 7 -18 6.0 10.1 73.86 6.03 1.00 51.5 8.6 3.4 9.3 1.2 4 

1 7 -18 2.4 5.5 71.39 5.83 0.98 57.6 8.0 3.1 8.6 1.2 4 

1 7 -18 3.8 7.2 72.19 5.80 0.98 56.0 12.0 5.7 13.2 1.2 4 
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Trial Day Temp 
Drip 
(%) 

Cumdrip 
(%) 

Moist 
(%) pH Aw L a b chroma hue Sens 

2 1 0 0.0 0.0 74.46 5.84 1.00 52.9 13.8 5.4 14.8 1.2 0 

2 1 0 0.0 0.0 69.61 5.73 1.00 51.2 14.2 5.4 15.2 1.2 0 

2 1 0 0.0 0.0 71.77 5.73 0.96 52.3 14.1 5.8 15.3 1.2 0 

2 3 -2 1.3 1.3 73.31 5.89 0.99 50.5 12.8 4.5 13.6 1.3 1 

2 3 -2 1.5 1.2 72.26 5.83 0.98 50.7 12.2 4.7 13.1 1.2 2 

2 3 -2 0.7 1.0 73.23 5.73 0.98 51.4 12.3 4.3 13.1 1.3 2 

2 3 -5 4.7 4.7 72.70 5.97 0.98 54.0 11.8 4.3 12.5 1.2 3 

2 3 -5 2.5 3.0 71.56 5.84 0.98 53.2 12.9 5.5 14.0 1.2 3 

2 3 -5 3.4 2.3 71.35 5.75 0.98 54.3 12.7 5.5 13.9 1.2 2 

2 3 -18 3.7 4.1 71.40 6.02 0.97 59.2 15.6 8.3 17.7 1.1 2 

2 3 -18 2.8 3.8 73.85 5.71 0.97 52.9 12.2 5.9 13.6 1.2 2 

2 3 -18 1.7 3.2 73.45 5.64 0.97 50.7 12.1 5.2 13.2 1.2 2 

2 5 -2 1.5 2.8 73.69 5.82 0.94 54.4 10.0 3.9 10.8 1.2 2 

2 5 -2 0.6 2.1 71.00 5.89 0.96 55.3 10.6 4.5 11.5 1.2 3 

2 5 -2 1.1 1.8 74.51 5.71 0.94 61.0 13.8 7.4 15.7 1.1 2 

2 5 -5 5.5 10.3 71.70 5.94 0.95 54.8 12.3 6.2 13.8 1.1 4 

2 5 -5 5.3 7.8 73.28 5.71 0.94 50.3 10.3 4.0 11.0 1.2 3 

2 5 -5 6.1 9.5 73.64 5.67 0.94 53.3 11.5 5.8 12.9 1.2 4 

2 5 -18 4.4 8.2 72.56 5.62 0.94 53.0 11.3 4.9 12.3 1.2 4 

2 5 -18 2.8 5.6 73.39 5.57 0.95 52.0 8.7 3.4 9.4 1.2 5 

2 5 -18 3.1 4.8 73.13 5.55 0.95 53.3 12.7 5.8 13.9 1.2 5 

2 7 -2 1.5 3.0 73.23 5.76 0.97 47.5 19.7 11.0 22.6 1.1 3 

2 7 -2 1.0 1.6 68.01 6.01 0.98 43.6 16.3 8.8 18.5 1.1 4 

2 7 -2 2.2 3.3 74.34 5.80 0.98 53.6 13.9 8.6 16.3 1.1 4 

2 7 -5 5.9 11.4 70.86 5.77 0.98 38.0 16.1 7.6 17.8 1.2 4 

2 7 -5 6.1 11.4 71.83 5.69 0.95 45.5 15.0 8.8 17.4 1.1 4 

2 7 -5 6.3 12.3 70.61 5.69 0.98 41.3 14.7 7.8 16.6 1.1 4 

2 7 -18 5.0 9.4 68.80 5.80 0.98 49.0 16.6 10.0 19.4 1.1 4 

2 7 -18 7.5 10.3 70.93 5.71 0.97 43.5 16.5 8.6 18.6 1.1 3 

2 7 -18 6.8 9.9 69.53 5.57 0.98 43.8 16.7 9.1 19.0 1.1 4 

3 1 0 0.0 0.0 72.15 5.91 1.00 52.3 19.5 7.9 21.0 1.2 0 
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Trial Day Temp 
Drip 
(%) 

Cumdrip 
(%) 

Moist 
(%) pH Aw L a b chroma hue Sens 

3 1 0 0.0 0.0 73.47 5.70 1.00 53.1 18.4 7.7 20.0 1.2 0 

3 1 0 0.0 0.0 72.74 5.64 1.00 54.3 18.8 7.7 20.3 1.2 0 

3 3 -2 1.0 1.3 71.92 5.84 1.00 47.7 17.9 8.5 19.8 1.2 2 

3 3 -2 0.7 1.2 64.67 5.63 1.00 50.3 16.7 8.6 18.8 1.1 2 

3 3 -2 1.3 1.0 68.97 5.62 1.00 44.7 11.9 6.7 13.6 1.1 4 

3 3 -5 0.9 4.7 72.66 5.92 1.00 49.9 17.0 8.7 19.1 1.1 3 

3 3 -5 0.8 3.0 72.31 5.85 0.99 51.7 17.5 9.7 20.0 1.1 3 

3 3 -5 2.2 2.3 66.93 5.65 0.98 48.1 16.3 8.7 18.5 1.1 3 

3 3 -18 4.4 4.1 69.63 5.62 1.00 44.2 16.2 7.7 17.9 1.2 3 

3 3 -18 4.4 3.8 72.06 5.59 0.99 41.7 14.0 6.6 15.5 1.2 4 

3 3 -18 0.9 3.2 69.17 5.74 1.00 46.9 18.1 9.7 20.6 1.1 3 

3 5 -2 3.4 4.3 72.84 5.67 0.99 47.3 15.3 9.8 18.2 1.1 4 

3 5 -2 3.8 4.4 71.14 5.89 0.98 45.1 19.3 10.5 22.0 1.1 3 

3 5 -2 2.3 3.6 71.99 5.62 0.99 46.2 16.4 9.0 18.7 1.1 4 

3 5 -5 4.1 5.1 72.28 5.82 0.99 41.2 12.7 7.5 14.7 1.1 5 

3 5 -5 4.5 5.2 72.69 5.66 0.97 43.0 13.9 8.0 16.0 1.1 4 

3 5 -5 2.9 5.1 67.97 5.63 1.00 45.0 16.7 8.9 18.9 1.1 3 

3 5 -18 4.7 9.1 72.99 5.64 0.97 39.6 14.0 6.7 15.6 1.2 5 

3 5 -18 71.6 76.0 71.86 5.61 0.98 43.5 14.8 8.0 16.8 1.1 5 

3 5 -18 4.7 5.6 73.24 5.52 0.98 45.4 18.5 9.7 20.9 1.1 3 

3 7 -2 2.6 5.9 72.84 5.87 0.99 46.7 17.9 10.0 20.5 1.1 4 

3 7 -2 2.7 6.5 73.32 5.72 0.99 49.3 15.4 8.9 17.8 1.1 3 

3 7 -2 3.9 6.1 70.69 5.70 1.00 44.1 11.6 7.2 13.6 1.1 5 

3 7 -5 5.7 9.9 73.20 5.84 0.98 43.1 13.0 7.6 15.1 1.1 5 

3 7 -5 4.3 8.7 73.35 5.87 1.00 43.3 11.8 7.3 13.9 1.1 5 

3 7 -5 5.1 8.0 71.98 5.61 0.99 46.0 10.8 7.6 13.2 1.0 6 

3 7 -18 3.8 8.5 70.96 5.59 1.00 50.3 17.4 10.0 20.1 1.1 4 

3 7 -18 2.9 74.5 71.73 5.57 1.00 47.0 18.4 9.9 20.9 1.1 4 

3 7 -18 3.0 7.7 66.00 5.52 1.00 43.7 17.4 9.1 19.7 1.1 4 
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Tables 11 and 12 contain the cumulative data from the three trials for chicken and beef, 

respectively. The data is sorted by the trial number and day of data collection during which drip 

loss, moisture content, pH, water activity, L*a*b* values, and sensory data were collected. 

Cumulative drip is representative of the additive loss in purge throughout the trial period. 

Chroma and hue were calculated using their respective equations from the Methods section. 
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Figure 5: SAS MEANS Procedure Analysis for Chicken  

day=3 temp=-18 
Variable Mean Std Dev Std Error 

drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

2.3311111 
1.7300000 
75.7533333 
6.0955556 
0.9633333 
55.3400000 
1.2800000 
6.2722222 
6.4311111 
0.7988889 
305.7955556 
1.7777778 

1.1600587 
0.4720434 
0.4405111 
0.1687536 
0.0460977 
2.0942839 
0.7133723 
1.5830333 
1.6094288 
0.0116667 
97.3810396 
0.8333333 

0.3866862 
0.1573478 
0.1468370 
0.0562512 
0.0153659 
0.6980946 
0.2377908 
0.5276778 
0.5364763 
0.0038889 
32.4603465 
0.2777778 

day=3 temp=-5 
Variable Mean Std Dev Std Error 

drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

1.5933333 
1.2133333 
75.9977778 
6.1588889 
0.9788889 
56.8711111 
0.6500000 
4.7244444 
4.8300000 
0.8022222 
310.8111111 
1.4444444 

1.1682786 
0.7476129 
0.9758173 
0.1375177 
0.0301846 
2.1101448 
0.6377304 
2.2493005 
2.1963379 
0.0192209 
68.2700739 
0.7264832 

0.3894262 
0.2492043 
0.3252724 
0.0458392 
0.0100615 
0.7033816 
0.2125768 
0.7497668 
0.7321126 
0.0064070 
22.7566913 
0.2421611 

day=3 temp=-2 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 

0.7877778 
0.8900000 
76.1188889 
6.0677778 
0.9755556 
56.3722222 
1.0544444 

0.6096060 
0.6093644 
1.9585035 
0.1459262 
0.0166667 
2.1855593 
0.6565842 

0.2032020 
0.2031215 
0.6528345 
0.0486421 
0.0055556 
0.7285198 
0.2188614 
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Variable Mean Std Dev Std Error 
b 
chroma 
hue 
weight 
Sens 

5.7511111 
5.8811111 
0.7977778 
314.8022222 
1.5555556 

0.9655367 
0.9479510 
0.0120185 
50.8457441 
0.5270463 

0.3218456 
0.3159837 
0.0040062 
16.9485814 
0.1756821 

day=5 temp=-18 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

4.2900000 
6.6211111 
75.9255556 
6.0577778 
0.9733333 
56.9933333 
1.1533333 
6.0966667 
6.2544444 
0.8011111 
302.7700000 
3.4444444 

3.3699703 
4.2896779 
1.6305299 
0.1573037 
0.0173205 
3.3159991 
0.8507350 
1.4259996 
1.4293715 
0.0161589 
39.1973402 
0.7264832 

1.1233234 
1.4298926 
0.5435100 
0.0524346 
0.0057735 
1.1053330 
0.2835783 
0.4753332 
0.4764572 
0.0053863 
13.0657801 
0.2421611 

day=5 temp=-5 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

4.1444444 
5.7377778 
75.4722222 
6.1188889 
0.9788889 
55.3677778 
0.9588889 
6.5422222 
6.6433333 
0.7944444 
324.0811111 
2.8888889 

2.2325608 
2.5872658 
0.6378240 
0.1774433 
0.0252212 
2.5516062 
0.7238861 
2.4478142 
2.4584192 
0.0101379 
90.2232981 
0.6009252 

0.7441869 
0.8624219 
0.2126080 
0.0591478 
0.0084071 
0.8505354 
0.2412954 
0.8159381 
0.8194731 
0.0033793 
30.0744327 
0.2003084 

day=5 temp=-2 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 

1.0433333 
1.8277778 
75.5133333 
6.0977778 
0.9777778 
56.6300000 

0.5211526 
0.9864428 
0.7777371 
0.1956897 
0.0109291 
2.1658890 

0.1737175 
0.3288143 
0.2592457 
0.0652299 
0.0036430 
0.7219630 
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Variable Mean Std Dev Std Error 
a 
b 
chroma 
hue 
weight 
Sens 

0.7222222 
5.2677778 
5.3577778 
0.7966667 
277.5111111 
2.1111111 

0.5457055 
1.5541620 
1.4970118 
0.0100000 
64.9087901 
0.7817360 

0.1819018 
0.5180540 
0.4990039 
0.0033333 
21.6362634 
0.2605787 

day=7 temp=-18 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

2.7166667 
9.3366667 
75.9900000 
6.1455556 
0.9733333 
55.2133333 
0.9622222 
5.5000000 
5.6400000 
0.8022222 
272.6788889 
4.0000000 

1.3629380 
4.5366645 
0.7737086 
0.1549283 
0.0070711 
2.1693547 
0.6477611 
1.5755793 
1.4791636 
0.0222361 
67.6517362 
0.7071068 

0.4543127 
1.5122215 
0.2579029 
0.0516428 
0.0023570 
0.7231182 
0.2159204 
0.5251931 
0.4930545 
0.0074120 
22.5505787 
0.2357023 

day=7 temp=-5 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

4.1722222 
9.9100000 
75.5488889 
6.0311111 
0.9722222 
55.0411111 
1.0677778 
6.1144444 
6.2755556 
0.8011111 
291.2477778 
4.2222222 

2.5044200 
4.3292032 
0.6646511 
0.1608139 
0.0156347 
2.7370123 
0.8967410 
1.4390110 
1.3851725 
0.0196497 
83.4299702 
0.4409586 

0.8348067 
1.4430677 
0.2215504 
0.0536046 
0.0052116 
0.9123374 
0.2989137 
0.4796703 
0.4617242 
0.0065499 
27.8099901 
0.1469862 

day=7 temp=-2 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 

1.5066667 
3.3322222 
75.4877778 
6.0855556 
0.9733333 

0.7608055 
1.2120002 
0.8530501 
0.1800771 
0.0239792 

0.2536018 
0.4040001 
0.2843500 
0.0600257 
0.0079931 
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Variable Mean Std Dev Std Error 
L 
a 
b 
chroma 
hue 
weight 
Sens 

55.7600000 
1.1577778 
5.4166667 
5.6044444 
0.8088889 
312.5844444 
4.0000000 

2.3155777 
0.7174395 
1.5427087 
1.4349051 
0.0422624 
48.3898866 
0.8660254 

0.7718592 
0.2391465 
0.5142362 
0.4783017 
0.0140875 
16.1299622 
0.2886751 
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Figure 6: SAS MEANS Procedure Analysis for Beef Sirloin Filets 

day=3 temp=-18 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

3.2222222 
3.7000000 
71.6522222 
5.7633333 
0.9811111 
48.4555556 
14.8666667 
7.5000000 
16.6888889 
1.1555556 
229.5166667 
2.7777778 

1.2245180 
0.3968627 
1.5957269 
0.1546771 
0.0136423 
5.9573717 
2.5470571 
1.8398369 
3.0644920 
0.0527046 
55.4631578 
0.8333333 

0.4081727 
0.1322876 
0.5319090 
0.0515590 
0.0045474 
1.9857906 
0.8490190 
0.6132790 
1.0214973 
0.0175682 
18.4877193 
0.2777778 

day=3 temp=-5 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

2.7222222 
3.3333333 
71.2333333 
5.7911111 
0.9844444 
49.3444444 
14.9555556 
7.4888889 
16.7555556 
1.1444444 
220.5955556 
2.8888889 

1.4087031 
1.0688779 
1.8654490 
0.1131862 
0.0072648 
4.3675254 
2.1190276 
1.9738569 
2.7482318 
0.0527046 
45.1030163 
0.3333333 

0.4695677 
0.3562926 
0.6218163 
0.0377287 
0.0024216 
1.4558418 
0.7063425 
0.6579523 
0.9160773 
0.0175682 
15.0343388 
0.1111111 

day=3 temp=-2 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 

1.1111111 
1.1666667 
71.3077778 
5.7933333 
0.9844444 
47.9222222 
15.1111111 
7.1444444 
16.7444444 
1.1666667 
193.2900000 

0.2803767 
0.1322876 
2.7974219 
0.1239960 
0.0133333 
3.2896724 
2.8924231 
2.1471557 
3.4202014 
0.0866025 
57.5606330 

0.0934589 
0.0440959 
0.9324740 
0.0413320 
0.0044444 
1.0965575 
0.9641410 
0.7157186 
1.1400671 
0.0288675 
19.1868777 
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Variable Mean Std Dev Std Error 
Sens 2.3333333 0.8660254 0.2886751 

day=5 temp=-18 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

11.3222222 
14.5444444 
72.8988889 
5.6466667 
0.9655556 
51.0333333 
12.2888889 
5.5222222 
13.4888889 
1.1888889 
248.5044444 
4.0000000 

22.6158008 
23.0887479 
0.7246455 
0.1212436 
0.0150923 
6.7078312 
3.1477946 
2.2867979 
3.8080324 
0.0600925 
67.7620152 
1.0000000 

7.5386003 
7.6962493 
0.2415485 
0.0404145 
0.0050308 
2.2359437 
1.0492649 
0.7622660 
1.2693441 
0.0200308 
22.5873384 
0.3333333 

day=5 temp=-5 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

4.6888889 
7.4222222 
71.9033333 
5.7588889 
0.9688889 
51.6444444 
11.3888889 
5.6111111 
12.7222222 
1.1555556 
213.2400000 
3.8888889 

1.4039626 
2.4283625 
1.7709814 
0.1084487 
0.0220479 
7.1477463 
2.8980357 
2.1968412 
3.5127545 
0.0527046 
31.5104090 
0.6009252 

0.4679875 
0.8094542 
0.5903271 
0.0361496 
0.0073493 
2.3825821 
0.9660119 
0.7322804 
1.1709182 
0.0175682 
10.5034697 
0.2003084 

day=5 temp=-2 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 

2.1222222 
3.2000000 
72.3511111 
5.7733333 
0.9677778 
52.9777778 
12.6000000 
6.2333333 
14.1222222 
1.1555556 

1.0461570 
0.9340771 
1.6677563 
0.1008712 
0.0192209 
5.5672654 
3.7369774 
2.9223278 
4.6151321 
0.0527046 

0.3487190 
0.3113590 
0.5559188 
0.0336237 
0.0064070 
1.8557551 
1.2456591 
0.9741093 
1.5383774 
0.0175682 



38 
 

Variable Mean Std Dev Std Error 
weight 
Sens 

234.0577778 
3.0000000 

34.5081783 
0.7071068 

11.5027261 
0.2357023 

day=7 temp=-18 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

4.5777778 
15.9000000 
70.5988889 
5.7133333 
0.9877778 
49.1555556 
14.6222222 
7.6555556 
16.5333333 
1.1333333 
217.5700000 
3.8888889 

1.8349236 
22.0313980 
2.2594272 
0.1668083 
0.0120185 
5.2447858 
4.0071117 
2.8236108 
4.8316664 
0.0500000 
39.4600966 
0.3333333 

0.6116412 
7.3437993 
0.7531424 
0.0556028 
0.0040062 
1.7482619 
1.3357039 
0.9412036 
1.6105555 
0.0166667 
13.1533655 
0.1111111 

day=7 temp=-5 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 
hue 
weight 
Sens 

5.7111111 
10.4000000 
71.1466667 
5.7977778 
0.9788889 
45.2000000 
12.9222222 
7.3777778 
14.9111111 
1.1000000 
223.5400000 
4.5555556 

0.7389933 
1.5066519 
1.6067047 
0.1317932 
0.0136423 
4.4042593 
2.0290255 
0.9337797 
2.0708962 
0.0500000 
37.7072533 
0.7264832 

0.2463311 
0.5022173 
0.5355682 
0.0439311 
0.0045474 
1.4680864 
0.6763418 
0.3112599 
0.6902987 
0.0166667 
12.5690844 
0.2421611 

day=7 temp=-2 
Variable Mean Std Dev Std Error 
drip 
cumdrip 
moist 
pH 
Aw 
L 
a 
b 
chroma 

2.2000000 
4.3000000 
72.5244444 
5.8422222 
0.9811111 
47.8777778 
14.7888889 
8.3000000 
16.9777778 

0.8426150 
1.6201852 
2.0082151 
0.1398908 
0.0105409 
3.1328014 
2.8028755 
1.5984367 
3.1767821 

0.2808717 
0.5400617 
0.6694050 
0.0466303 
0.0035136 
1.0442671 
0.9342918 
0.5328122 
1.0589274 
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Variable Mean Std Dev Std Error 
hue 
weight 
Sens 

1.1111111 
229.5066667 
3.8888889 

0.0333333 
55.2452523 
0.6009252 

0.0111111 
18.4150841 
0.2003084 
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Figure 7: Average Aerobic Count for Chicken Over Trial Period 
 

 

 
 
Figure 8: Average Enterobacteriaceae Count for Chicken Over Trial Period 
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Figure 9: Average Aerobic Count for Beef Over Trial Period 
 

 
 
 
Figure 10: Average Enterobacteriaceae Count for Beef Over Trial Period 
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Figure 11: Sensory Form Sheet  
Sensory Form 

Today you will be participating in the evaluation of chicken breast samples that have been 
stored at 3 different storage temperatures over a 7-day period (these samples are all food 
safe). With your input, the goal of this exercise is to assess if these storage temperatures and 
varied cooking methods impact final quality.  
Please sign your name if you consent to participating in this exercise (your answers will likely 
end up in a published paper, but you will not be named): 
________________________________________________________________________ 
 
The diagram below represents the layout of the tray in front of you: 

CR 
CE 
CM 

1R 1E 1M 

2R 2E 2M 

3R 3E 3M 

 
Knowing that “R”, “E”, and “M” represent different cooking methods, please evaluate the 
acceptability of samples 1, 2, and 3 with the “C” samples acting as the gold standard of each 
method. Please indicate your perception of the following parameters on a scale of 0-5 where 0 
is unacceptable and 5 is extremely acceptable.  

 
Appearance Smell Flavor Mouthfeel 

Overall 
Appeal 

1R      

1E      

1M      

2R      

2E      

2M      

3R      

3E      

3M      

 
Additional Comments:   
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Key for Researchers:  

C: control (fresh from store) 

R: convection oven 

E: traditional oven 

M: simmer 

1: -2 drawer 

2: -5 drawer 

3: -18 drawer  

 


