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The present study was conducted to evaluate the replace- 
ment of fat with added water, and the retention of that water 
with the addition of phosphate in ground beef patties. Four 
treatments were formulated to contain 10% fat, with two 
levels of added water (0 and 10%) and two levels of added 
phosphate (0 and .25%). A control treatment was made at a 
fat level of 22% to compare to the low-fat treatments. The 
addition of either water or water and phosphate at the low-fat 
levels increased (PC.05) sensory scores for tenderness, 
juiciness, flavor and overall palatability, while springiness and 
cohesiveness scores were decreased. The 10% fat-water 
and phosphate-added treatments were less springy than the 
control. Objective texture measurements indicated that the 
water-added treatments had lower (P<.05) scores for hard- 
ness, cohesiveness and chewiness at the 10% fat levels. All 
of the 10% fat patties had higher scores for springiness, 
contradicting sensory panel scores. The addition of water 
and/or phosphate increased thaw loss at 10% fat, while the 
addition of phosphate alone was found to increase cooking 
yields. Control patties were found to have the greatest cook- 
ing loss; however, thaw losses were lower for the control than 
for all but the 10% fat patties without water or phosphate. 
Results indicate that fat may be replaced with water or water 
and phosphate without adversely affecting the desirable 
palatability associated with higher fat ground beef patties. 
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The objectives of this study were to determine the effects 
of calcium and time post-mortem on the functionality and 
textural attributes of the pork sernirnernbranosis muscle. 
Muscle samples were excised approximately 10 minutes 
post exsanguination and marinated in CaCI2, EGTA and 

NaCI. Chemical and textural analysis was performed at 0, 3, 
6 and 24 hours post-mortem. Samples which were analyzed 
at 0 hours post exsanguination required greater shear force 
(kg/g) and were tougher within their respective treatments 
than were those which had been stored 24 hours. Marination 
treatments increased moisture absorption and water holding 
capacity above that of the control treatment at all times. 
Cooking and purge losses were increased by the addition of 
marination and showed the following contrast: control < 
CaCI,, EGTA, NaCI; where NaCl= CaCI, and NaCl= EGTA 
(P<.05). Although these results are not unambiguous, they 
support the hypothesis that available free calcium in the 
muscle plays an important role in determining the functional 
characteristics of the porcine sernirnernbranosis muscle. 
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The objective of this study was to find the optimum 
precook internal temperature (PCIT) to limit microbial growth 
and rancidity development in restructured beef steaks. 
Steaks, manufactured to contain 20% fat, .5% NaCl and .3% 
phosphate, were precooked on a char broiler (204.4"C) to 
seven internal temperatures (4.5, 15.6,26.7,37.8,48.9,60.0 
and 71.1"C), vacuum packaged and stored (3.0%). After two 
weeks of storage, steaks were secondary cooked in a con- 
vection oven (1 21.1 "C) to an internal temperature of 60.0 or 
71 .I "C. Microbial counts, lipid oxidation (TBA) and pH were 
measured after precooking (PC), storage (ST) and secon- 
dary cooking (SC). No significant differences were found for 
any dependent variable between SC treatments (60.0" and 
71 .I "C), thus SC data were pooled. Coliforms increased 
during storage for the PClT below 60.0°C, but remained 
stable at the higher PCIT. Total plate counts for PC and ST 
decreased as PClT treatments increased and were higher 
(P<.Ol) after ST than PC. Microbial counts decreased after 
SC, but no significant differences were found between PCIT 
treatments. TBA values after ST were significantly (P<.05) 
higher than PC. The 4.5"C PClT treatment had the highest 
TBA value after SC while the 60.0"C PClT had the lowest 
TBA value. No differences in pH were observed between ST 
and SC samples. At PClT greater or equal to 48.9"C, the pH 
was not different between PC, ST and SC while PClT below 
48.9"C revealed a decrease in pH from PC to ST. Steaks PC 
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to 60.0"C followed by SC at 60.0" C appeared to have the 
least lipid oxidation combined with a total plate count less 
than 103 colonies per gram. 
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At 3 days post-mortem, sections from eight USDA Choice 
or better, yield grade 4, strip loins were dry aged (aged 
unpackaged) and vacuum aged (aged in vacuum bags) for 
an additional 11 days. The dry-aged treatment gave a 
greater (P<.05) mean aging loss than the vacuum-aged 
treatment, and a shorter cook time and a lower cook loss 
(Pc.05) than the unaged treatment. Vacuum- and dry-aged 
samples were similar in tenderness (P>.05) and both were 
more tender (PC.05) than unaged counterparts. A trained 
taste panel found no differences in subcutaneous fat flavor 
amoung the treatments. However, lean from the vacuum- 
aged samples had a more intense sour flavor note in addition 
to a more intense bloody/serumy flavor (Pc.05) than either of 
the other treatments and a more metallic note (Pc.05) than 
dry-aged product. The lean of dry-aged samples was beefier 
and had more brown-roasted flavor than vacuum-aged or 
unaged counterparts. It was concluded that regardless of 
whether vacuum- or dry-aging is used, tenderness is im- 
proved compared to no aging. Both aging techniques give 
equal tenderization and preference for one aging treatment 

over the other based on tenderness is not justified. However, 
one can rationalize preference of one aging treatment over 
the other based on flavor differences. 
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Oat fiber was added to observe its effects on binding, 
cook yield and sensory characteristics. All of the bologna 
treatments were processed from equivalent amounts of lean 
beef (M. Semimembranosus, < 5.3% fat) and lean pork (M. 
Semimembranosus, < 3.0% fat). Pork fat trimmings (82.0 - 
92.5% fat) were used to adjust treatments to the desired fat 
levels. Other ingredients include (as percentage of meat 
block) water (1 0.25%), seasonings (4.08%), salt (2.0%) and 
sodium nitrite (.016%). Treatments were arranged in a 2 x 3 
factorial design with lwo fat levels (1 5, 30%) and three levels 
of additives (O%, 2.0% soy protein isolate, 2.0% oat fiber). 
Water addition was increased to compensate for the de- 
creased fat level in the 15% fat treatments. Soy treatments 
exhibited higher tensile strength, as evaluated by Instron, 
than the oat 493 vs. 345, (P<.05). There were no differences 
between treatments for cook yield. Soy treatments exhibited 
sharper bite characteristics (P<.05), firmer texture (P<.05), 
lower grittiness scores (P<.OI) and were juicier (PC.05). 
Overall, addition of oat fiber did not greatly affect sensory or 
processing properties of bologna. 




