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Some Endocrine Levels Related to 
Performance and Carcass Traits of 
Zeranol Implanted Bulls 

Douglas G. Gray, John A. Unruh and M.E. Dikeman 
Kansas State University 

Weber Hall, Kansas State Univ. 
Manhattan, Kansas 66502 

Seventy-two Simmental bull calves were allotted at birth 
as implanted (IS) every 84d with 36 mg zeranol or non- 
implanted (NIB) controls. At weaning calves were assigned 
within treatment to slaughter ages of 12, 14, 16 or 18 mo. 
Blood samples were drawn from alternating halves of each 
treatment bimonthly every other month starting at 9 mo of 
age and pooled, by animal into a monthly sample. Serum 
testosterone (T) and estradiol (E,) levels were higher 
(Pc.05) for NIB at 9, 10, 11, 12, 13 and 14 mo of age. 
However, at 15 and 16 mo E, concentrations were higher 
(Pc.01) for IB. Serum thyroxin concentrations were higher 
(P.c.05) for NIB at 15 mo but similar (P>.lO) at all other 
ages. Gains from 9 to 10 mo and 12 to 13 mo were greater 
(Pc.05) for NIB with gains from 13 to 14 mo and 14 to 15 mo 
being greater (PC.05) for IB. These gains were associated 
with rapid increases in serum T levels and, to a lesser extent, 
E, levels. Live and carcass weights were similar (Pc.05) at 
all ages. IB had greater (Pc.05) fat thicknesses, marbling 
scores and yield grades. NIB had higher (Pc.05) 9-10-1 l t h  
rib percentages of moisture and bone with less (P<.05) fat. 
Skeletal maturity was greater (P<.05) for IB, but NIB had 
older (Pc.05) lean appearance. A trained taste panel found 
longissimus steaks from IB more (P<.05) juicy with less 
(P<.05) detectable connective tissue. At 12, 14, and 18 mo 
scores for myofibrillar and overall tenderness were higher 
(Pc.05) for IB. However, this was reversed at 16 mo. Serum 
E, and T concentrations at 9 and 12 mo were positively 
correlated (P.c.01) with scrotal circumference and live mas- 
culinity scores at those ages. Positive correlation coefficients 
(P<.05) were also noted for E, and T levels with gains from 9 
to 10 mo and 12 to 13 mo. These growth and blood data 
suggest that puberty may have been delayed in IB. 

Effect of Retail Lighting Conditions 
on Fresh Pork Color 

S.J. Goll, C.R. Calkins, R.W. Mandigo and J.W. Lamkey 
University of Nebraska-Lincoln 

302 Loeffel Meat Laboratory 
University of Nebraska 

Lincoln, NE 68583 

Light plays a major role in consumers’ perception of pork 
color as off-colored pork is discriminated against. The objec- 
tive of this research was to determine the effects of light 
types on fresh pork color and rancidity in the retail case. Light 
types (75 watt cool floods (CF), 40 watt cool white Surlyn 
coated (CWSC), 40 watt deluxe cool white (CW), 40 watt 
warm white (WW)) were compared (200 ft candles, 1.0%). 
Two chops (2.5 cm thick) were allocated to each treatment. 
Hunter Lab and panel color evaluation were conducted daily. 
A panel evaluated chop color (1 =light, 8= dark). The accu- 
mulation of metmyoglobin (MMbA) and percentages of 
myoglobin (Mb), metmyoglobin (MMb), and oxymyoglobin 
(OMb) were measured. Rancidity test was conducted on 
day=O and day =5. Visual panel evaluation indicated 
CWSC had the highest color scores, followed by WW, CW, 
and CF respectively. Panel scores for 12 hr treatments were 
lower than 24 hr treatment scores except for CWSC. Hunter 
“L” values showed light types CWSC, CW, and WW caused 
chops to become lighter in color. Decreases in redness under 
CF and WW lights and increases in redness under CWSC 
were shown by the Hunter “a” values. Hunter “b” values 
showed that all lights caused a curvilinear response in 
yellowness over days. Percent MMb increased significantly 
over time for all lights. For all lights, Mb and MMbA de- 
creased. Increases in OMb occurred through day 4. Chops 
subjected to light type CF had more Mb and less OMb. There 
were no differences between light types or light exposure 
times for rancidity. Light type CF was the most detrimental to 
fresh pork color, as indicated by lower Hunter Lab values, 
higher MMb, lower OMb resulting in a darker, less red color. 
Light types CWSC, CW and WW had minimal effects on 
fresh pork color in the retail case. 
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Design of a Multivariable Meat 
Tumbler and Its Use to Study 
Effects of Atmospheric Conditions 
on Various Characteristics of Meat 

Bahman Ghavimi, T.G. Althen, and R.W. Rogers 
Mississippi State University 

Mississippi State, MS 39762 

The primary objective of tumbling is to produce enough 
protein exudate to increase yield, uniformity, and tenderness. 
The objective of this project was to design a multivariable 
meat tumbler to study effects of tumbling in non-vacuum 
(NV), vacuum (V) or nitrogen back flush (NB) atmospheres 
on characteristics of meat. Top rounds from grass-fed beef, 
sectioned into chunks, and 96 uniform cubes were randomly 
allotted to one of the three treatments with eight replications 
per treatment. All meat was stitch pumped with a convention- 
al cure solution. Cured meat was tumbled intermittently (10 
minih) for 18 h and then stuffed into perforated fibrous 
casings and reweighed. The meat was smoked until the 
internal temperature reached 65.6"C. Chilled meat was 
reweighed and cut into slices for evaluations. Eight of the 
uniform cubes were stuffed in a metal tube and cooked in 
water to an internal temperature of 65.6-68.3% and used for 
lnstron evaluation. The other four cubes were used to assess 
efficiency of protein extraction. Meat tumbled in a NV atmo- 
sphere exhibited higher (Pc.05) cooked yields than either V 
or NB (108.9% vs 106.3'/0 and 104.2% for the V and NB 
conditions respectively); also V tumbled meat showed higher 
yields than for the NE atmosphere (P<.05). There were no 
differences (P> .05) in panel evaluations, proximate analysis, 
Hunter color, and lnstron values among the three treatments. 
Meat tumbled in NE atmosphere had the highest (P<.05) 
protein extraction values, (1.57 vs .81 and .60 mgisq cm for 
the V and NV conditions, respectively). In summary, meat 
tumbled at any of three atmospheres was of satisfactory 
acceptability. However, for greatest efficiency of protein ex- 
traction, a NB atmosphere is recommended. 

Effects of Prenatal Stunting on 
Growth and Development in Lambs 

D.J. Nordby", R.A. Field, M.L. Riley, M.P. Botkin 
F.C. Hinds, C.L. Johnson and C.J. Kercher 

University of Wyoming 
Animal Science Department 
University Station Box 3354 

Laramie, WY 82071 

Aged western range ewes were fed different diets during 
early gestation to determine effects of maternal nutrition on 
growth and development of muscle, fat and bone in their 
lambs. Prenatal stunted lambs from ewes fed 70% N.R.C. 
energy and protein requirements the first 100 d of gestation 
(PS) had lower (P<.05) birth wl  than control lambs from 
ewes fed 100°/~ N.R.C. energy and protein requirements 
during gestation (C)(4.7 and 5.6 kg). No significant differ- 
ences were observed between lambs in rate of gain from 

birth to slaughter. Yield grade, quality grade, fat depth over 
longissimus muscle and longissimus muscle area did not 
differ between groups, but PS lambs had shorter (P<.05) 
carcass lengths than C lambs (66.0 and 68.0 cm). Metacar- 
pal and metatarsal bone lengths and weights did not differ 
between groups. Percent muscle and fat that was physically 
separated from the leg were not different, but percentage of 
bone was lower (P<.05) in PS lambs than C lambs (12.0% 
and 13.0%). PS lambs had heavier (Pc.05) muscle wt (142.5 
g) and larger (Pc.05) mean fiber diameters (49.4 pm) than C 
lambs (129.9 g and 46.4 pm, respectively) in the 
semitendinosus muscle. Percent red (PR), intermediate ( a R )  
and white (aW) muscle fiber types were not affected by 
prenatal nutrition. Therefore, a low plane of nutrition for ewes 
during early gestation did affect growth and development of 
muscle and bone parameters in the postnatal lamb. 

Effects of Low Voltage Electrical 
Stimulation During Exsanguination 
on Characteristics of Beef 
Longissimus and Semi- 
membranosus Muscles 

J.A. Unruh, C.L. Kastner, D.H. Kropf 
M.E. Dikeman and M.C. Hunt 

Kansas State University 
Weber Hall 

Dept. of Animal Sciences and Industry 
Kansas State University 

Manhattan, KS 66506 

Forty steers were allotted by feeding regimen and breed 
to four slaughter groups. Five steers from each slaughter 
group were randomly assigned to a low voltage electrical 
stimulation (ES) treatment during exsanguination (within 5 
rnin after stunning) and 5 as controls (C). ES consisted of 50 
V of 60 Hz alternating current (1 s on and 1 s off for 2 min). 
Muscle pH of ES longissimus (LD) and semimembranosus 
(SM) muscles was lower (P<.05) than C at 1, 2, 4, and 6 h 
postmortem, but was similar (P>.lO) at 24 h. At 24 h, the LD 
and SM muscle temperatures were 11.1 and 13.3 C, respec- 
tively. At 28 h, ES LD was lighter in color, softer, coarser in 
texture (Pc.01) and had less marbling (P<.08) than C. After 
6 d of aging, visual color of ES LD steaks was lighter red 
(Pc.01) at 0 and 1 d, but was more discolored (P<.05) at 5 d 
of display than C steaks. Visual color of both the deep (DSM) 
and superficial (SSM) portions of ES SM steaks was lighter 
red (Pc.05) than C at 0 d, and 0 and 1 d, respectively. 
Reflectance differences at 7R630nm-7R580nm for ES LD 
and SSM steaks were higher (more estimated oxymyoglobin, 
P<.05) than C at 0 and 1 d, and higher (Pc.05) for ES DSM 
steaks at 0 d. Hunter L values for ES LD and DSM steaks 
were higher (P<.05) than C during all 5 d of display, while ES 
SSM steaks were higher (P<.05) at 0 and 1 d. Water-holding 
capacity for ES LD and DSM steaks was lower (P<.Ol and 
P<.06, respectively), while ES SSM steaks were similar to C 
(P>.lO). A trained taste panel found ES LD steaks to be less 
juicy and less tender than C steaks (P<.Ol). ES LD steaks 
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had increased cooking losses (P<.05) than C in 2 of the 4 
slaughter groups. SM taste panel evaluations, shear values 
and cooking losses were similar (P>.lO) for ES and C 
steaks. We conclude that ES during exsanguination, coupled 
with relatively slow initial chilling, may be detrimental to 
muscle quality. 

In hi bition of N-N itrosam i ne 
Formation in Brine-Cured Bacon 

P.H. Bernthal, J.I. Gray, A.M. Booren and S.L. Cuppett 
Michigan State University 

Dept. of Food Science and Human Nutrition 
East Lansing, MI 48824 

Two experiments were conducted, using carefully con- 
trolled processing conditions to analyze the effectiveness of 
various cure ingredients on N-nitrosamine formation in brine 
cured bacon. The first study evaluated ascorbate (550 mg/ 
kg) and a-tocopherol (500mg/kg)-coated salt, both singly and 
in combination, as N-nitrosamine inhibitors. Four treatment 
groups with five randomly selected replicates were analyzed 
for residual nitrite, N-nitrosamines, a-tocopherol and organo- 
leptic properties. N-Nitrosopyrrolidine (NPYR) and N- 
nitrosodimethylamine (NDMA) levels in bellies cured with 
nitrite and the combination of ascorbate and a-tocopherol, 
were reduced by 65% and 46%, respectively, when com- 
pared to controls cured with nitrite alone. Results indicate a 
synergistic relationship between a-tocopherol and ascorbate 
as N-nitrosamine inhibitors. A second study evaluated a- 
tocopherol and ascorbyl palmitate as N-nitrosamine blocking 
agents. Three treatment groups with five replicates were 
analyzed. Consistent with the first study, a-tocopherol plus 
ascorbate inhibited NPYR and NDMA formation. The combi- 
nation of ascorbyl palmitate (250 mgikg), a-tocopherol (250 
mgikg), and ascorbate (550 mgikg) reduced NPYR levels by 
61 % when compared with the ascorbate (550 mg/kg) control 
treatment. Residual nitrite and sensory responses could not 
be statistically differentiated between treatment groups in 
either study. These investigations demonstrate that a- 
tocopherol-coated salts are effective inhibitors of N- 
nitrosamine formation in fried bacon and suggest a synergis- 
tic effect when a-tocopherol is combined with ascorbate or 
ascorbyl palmitate plus ascorbate. 

Genetic Differences in Muscle 
Protein Turnover Rates in Broiler 
C h i c ke n s 

S.J. Jones, E.D. Aberle and M.D. Judge 
Purdue University 

Department of Animal Sciences, Smith Hall 
Purdue University 

West Lafayette, IN 47907 

Dietary infusion of L-(U-14C) tyrosine was used to esti- 
mate the fractional protein synthesis rates (FSR) in normal 
and dwarf Hubbard broiler females. Five 2-wk-old and five 3- 

wk-old birds of each genotype were placed in individual 
metabolism cages and given a purified diet in agar gel 
containing 2pCi L-(U-14C) tyrosine for 6 h. The birds were 
sacrificed and the pectoralis major (PM) and combined 
gastrocnemius and peroneus longus leg muscles (LM) were 
removed for analysis. Additional groups of 4 to 5 chickens 
were sacrificed 3 d before and 3 d after each infusion to 
determine fractional protein accretion rates (FAR) over the 6 
d period. Fractional breakdown rate (FBR) was obtained by 
difference (FAR = FSR - FBR). Protein, RNA and DNA con- 
centrations were determined to observe possible relation- 
ships between these cellular constituents and FSR. The RNA 
and DNA activities were determined as units of protein 
synthesized per unit RNA or DNA per day. Two-wk-old 
chicks, dwarf chicks and the PM muscles had higher (P<.Ol) 
FSR than 3-wk-old chicks, normal chicks and the LM respec- 
tively. Two-wk-old chicks and dwarf chicks had higher FBR 
than 3-wk-old chicks and normal chicks respectively. There 
was a significant decrease (P<.Ol) in RNA concentration 
and RNA activity from 2 to 3 wk. 

RNA activity tended to be higher in dwarf than in normal 
birds. RNA concentration was higher (P<.Ol) in PM than LM. 
However, DNA concentration was higher (P<.Ol) in the LM 
than the PM. RNNDNA ratio indicated that DNA from the PM 
produced more RNA per unit than the DNA of the LM. The 
results indicate that protein turnover in dwarf chickens was 
greater than normal chickens and such turnover decreased 
with increasing age. 

Factors Associated with 
Tenderness Variation of Steaks 
from Hereford and Brahman Cattle 

R.R. Hawkins', G.W. Davis1 
S.C. Seideman2 and J.D. Crouse2 

'Texas Tech University 
Lubbock, TX 79409 and 

*USDA-ARS, Roman L. Hruska 
Meat Animal Research Center 

Clay Center, NE 68933 
Texas Tech University 

Animal Science Department 
Lubbock, TX 79409 

Loins from 20 Hereford and 20 Brahman crossbred steer 
carcasses were used to identify and compare actomyosin, 
background and bulk density components of tenderness and 
to study the known variation in tenderness of cooked steaks 
from Brahman and Hereford carcasses. Longissimus steaks 
from Brahman steer carcasses were less tender (P<.05) 
than Hereford steer carcasses as indicated by tenderness 
rating (TR, 4.79 vs 5.19), shear force value (SFV, 7.33 vs 
5.55) and fragmentation index (FI, 6.68 vs 5.35). Standard 
deviations for TR and SFV were higher for cooked loin steaks 
from Brahman (.48 and 2.04) vs Hereford (.27 and 1.43) 
carcasses. Ratio of white to red fiber type area was correlat- 
ed (r=.43 and -.48) to SFV and TR. Hunter spectropho- 
tometer reflectance scans measured at 665 and 675 nm 
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combined with tristimulus values of X and Y simultaneously 
accounted for 65.6 and 51.5% of the variation in SFV in 
cooked loin steaks from Hereford and Brahman carcasses. 
FI was correlated (r = .62 and - .61) to SFV and TR. All 
stepwise regression models for predicting SFV and TR 
across and within breed type contains FI (range R2 = 55.8 to 
78.5%). Due to the higher variability of TR and SFV of steaks 
from Brahman vs Hereford carcasses, marbling, fat thickness 
and color scores accounted for more of the variation in 
cooked meat tenderness. Reflectance scans may be mea- 
suring a combination of myofibrillar and water-holding capac- 
ity components of tenderness. FI and Hunter spectropho- 
tometer reflectance values may have the potential of 
segmenting tough from tender beef. 

The Fine Structure of 
I n t r af a sc i c u I a r I y Te r m i n at i n g 
Fibers, Endomysium and 
I n te r my of i b r i I la r Con nect ions 
in Muscle 

M.W. Orcutt, T.R. Dutson and S.B. Smith 
Texas A&M University 

Dept. of Animal Science 
Meats & Muscle Biology Section 

Texas A&M University 
College Station, TX 77843 

Bovine sternomandibularis (ST) and rabbit semimem- 
branosus (SM) muscles were fixed in buffered hypertonic 
glutaraldehyde fixative. Freeze substitution methods were 
utilized to minimize ice crystal damage within the tissue; 
samples were prepared further for SEM using traditional 
methods. Tissue from various bovine muscles were prepared 
for TEM using traditional fixation, dehydration and resin 
embedding schedules. Filaments which possibly contain 
desmin were found using SEM interconnecting adjacent 
myofibrils in fixation-damaged myofibers. The interconnec- 
tions were found related to sarcomere length and degree of 
muscle restraint within both bovine ST and rabbit SM rnus- 
cles. The evidence indicates that the intermyofibrillar bridges 
may be associated with a particular ultrastructural compo- 
nent of the myofibril. Within the bovine ST muscle, the 
periodicity of the intermyofibrillar filaments was associated 
with the degree of stretch. However, a direct comparison 
between sarcomere length and filament periodicity could not 
be made. Bridges between myofibrils located at the Z-lines 
were found using TEM within bovine ST muscle. Rows of 
regularly spaced reticular fibers arranged either obliquely or 
perpendicularly with respect to the long axis of myofibers 
(depending upon the degree of muscle shortening) were 
observed in the connective tissue matrix of the endomysium. 
lntrafascicularly terminating myofibers (myofibers which ter- 
minate within the muscle bundle rather than at the 
myotendonal junctions) were found in transmission electron 
micrographs of several bovine muscles. The intrafascicular 
termini lacked the sarcolemmal invaginations and the large 
numbers of collagen fibers typically associated with 
myotendonal junctions. 

A Rapid Test for Newcastle Virus 
Inactivation in Processed Poultry 

Robert M. Davis 
Iowa State University 
21 5 Meat Laboratory 
Iowa State University 

Ames, Iowa 5001 1 

Acid phosphatase (AP) inactivation was investigated as a 
rapid laboratory test to demonstrate Newcastle disease virus 
(NDV) inactivation in processed poultry. First, the thermal 
inactivation characteristics of AP were established using 
turkey Braunschweiger as a model product. Rates of inacti- 
vation were measured by heating 1.5 mm thick samples at 
various constant temperatures for different times appropriate 
for that temperature. Graphing the time required for 99% 
inactivation of AP vs. temperature showed that FIOO°C= 
0.062 min and z = 12.1"C. Turkey Braunschweiger stuffed 
into 225 g chubs was processed to internal temperatures of 
57.2,62.8,68.3, or 733°C in a water cooker set at 71.1,76.7, 
or 82.2%. Predicted inactivation of AP in the processed 
chubs as calculated from the F and z values was compared 
to the actual AP inactivation and showed a correlation of 
r=0.8 over the 12 treatments. The second phase of the 
investigation established the thermal inactivation character- 
istics of NDV by heating spiked turkey tissue using the same 
procedure as for AP inactivation. Virus titer was determined 
by inoculating chicken embryos with dilutions of tissue fluid 
and observing mortality after 7 days incubation. Finally NDV 
inactivation was compared to AP inactivation to determine 
the value of residual acid phosphatase activity which showed 
that the product had been adequately processed to destroy 
Newcastle Virus. Activity was determined using phenyl 
disodium phosphate as substrate and measuring free phenol 
after incubation with samples. 

Eva I uat ion of Carcass Cu ta bi I it y 
Prediction Equations Among 
Several Cattle Breed Types 

D.S. Hale, D.S. Buchanan, J.W. Oltjen and L.E. Walters 
Oklahoma State University 

107 Animal Science Building 
Stillwater, OK 74078 

Prediction of the percent boneless, closely trimmed round, 
loin, rib, and chuck is an important criterion in beef carcass 
marketing. The effectiveness of prediction equations, that 
use 12th rib fat thickness, rib eye area, hot carcass weight, 
and kidney, heart, and pelvic fat to account for variability in 
carcass cutability such as the Murphey and the USDA 
cutability equations, was examined among 173 steer car- 
casses from four breed type groups (75% Exotic(E) X 25% 
British@), 50%E X 50%B, 50%E X 25% Brown Swiss(BS) X 
25%B, and 50%E X 25% Jersey(J) X 25%B). The mean yield 
grade was 2.8 (SD BO) with carcasses ranging in yield grade 
from 1 .O to 4.5. The magnitude of variation identified by the 
Murphey and the USDA equations differed within each breed 
type, ranging from 21% in the 50%E X 25%J X 25%6 cross 
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steers to 67% in the 75%E X 25%B cross steers. Multiple 
regression models that predict carcass cutability were devel- 
oped for each breed type, using the same carcass measure- 
ments as the Murphey and the USDA equations. Regression 
coefficients were different for some breed type equations. 
This suggests that not all breed types have similar relation- 
ships between carcass cutability and fat thickness, hot car- 
cass weight, rib eye area, and kidney, heart, and pelvic fat. 
Therefore, regression equations that exclusively use these 
four carcass measurements may have limitations in identify- 
ing carcass cutability variation among all breed types. This 
study indicates that new prediction equations, using carcass 
data pooled from current industry breed types, should be 
examined. 

Degradation of Intramuscular 
Collagen During Postmortem Aging 

E.W. Mills, E.D. Aberle, J.C. Forrest and M.D. Judge 
Purdue University 

Dept. of Animal Science, Smith Hall 
W. Lafayette, IN 47907 

The objective of this research was to characterize 
changes in collagen stability which occur in intramuscular 
connective tissue (IMCT) during postmortem aging. Bovine 
infraspinatus muscle samples were obtained from 8 steers 
(15-25 mo) at 0, 1, 2, 4, 6, 8, 12 and 24 h after slaughter. 
Epimysia1 connective tissue and fat were removed before 
freezing samples in liquid N. IMCT was isolated by powder- 
ing the frozen samples in a Waring blender with dry ice. 
Yield, proximate composition, carbohydrate content, colla- 
gen subunit composition, collagen shrinkage temperature 
(Ts) and collagen solubility of isolated IMCT were deter- 
mined. Yield of IMCT and carbohydrate content did not 
change (P>.05) during the 24 h aging period. Total collagen 
and protein content of IMCT increased (Pc.05) through 8 h. 
Moisture and fat contents of IMCT did not change significant- 
ly (P>.05) though each declined slightly through 12 h. SDS- 
PAG electrophoresis of IMCT revealed an increase in total 
alpha components and a decrease in total beta and gamma 
components which approached significance at the Pc.05 
level at 12 h. Collagen Ts decreased (Pc.01) and collagen 
solubility increased (P<.05) during the aging period with 
most of the changes occurring in the first 8 h. The results 
indicate that both structural and thermal stability of 
intramuscular collagen decrease during postmortem aging, 
with the most rapid degradation occurring in the early post- 
mortem period. 

Carcass Composition of Three 
Frame Sizes of Hogs Fed to a 
Fat Constant Endpoint 

S.A. Williamson*, T.R. Carr, D.L. Thomas 
S.L. Simmons, R.A. Easter 

University of Illinois 
Department of Animal Science 

Urbana, IL 61801 

A limited amount of research has been reported with 
respect to the composition of different frame sized hogs fed 
to a fat constant endpoint. Seventy-eight Hampshire sired 
barrows from common ancestry were allotted to large, medi- 
um and small frame categories. Frame sizes were deter- 
mined using birth weight, forearm length, allotment weight 
and visual score. Hogs were slaughtered weekly as they 
reached the predetermined fat constant endpoint of 2.54 cm 
measured at the 3/4 location of the tenth rib. After a 24 hour 
chill, standard carcass measurements were taken. The first 
trial involved the physical dissection and chemical analysis of 
the right sides of 30 carcasses to determine carcass compo- 
sition. Stepwise regression analysis was used to determine 
the single carcass parameter that most accurately estimated 
percent carcass lean (PCL) within each frame size as well as 
among frame sizes. Percent ham lean (PHL) was found to be 
the best single estimate of PCL (Pc.01). A prediction equa- 
tion was developed for each frame size. In the second trial, 
48 barrows were individually penned and fed. The PHL of 
each carcass was calculated and PCL estimated using the 
prediction equations for each frame size. A comparison of 
carcass parameters among large, medium and small framed 
hogs revealed no differences (P>.05) in PCL, percent mus- 
cle, average backfat thickness, tenth rib fat depth, muscle 
score and longissimus muscle marbling. Live weight, carcass 
weight, carcass length and longissimus muscle area in- 
creased (Pc.01) with increased frame size. These results 
indicate that hogs of difference frame sizes fed to a fat 
constant endpoint are similar in carcass composition. 

Growth and Muscle Development 
Characteristics of Purebred Angus 
and Brahman Bulls 

M.B. Solomon and R.L. West 
University of Florida 

Animal Science Department 
Shealy Drive 

Gainesville, FL 3261 1 

Thirty-eight purebred bulls (10-17 mo of age) were used 
to determine the effects of breed (Angus or Brahman) and 
slaughter weight (60, 80, 90 or 100% of the average mature 
cow weight for the respective breed) on growth and muscle 
development characteristics. Angus bulls grazed summer 
forage after weaning whereas Brahman bulls were fed a 
concentrate diet to simulate gains achieved on forage by 
Angus. Bulls were then placed in a confinement feedlot for 
finishing to their appropriate slaughter weight (293, 396, 41 1 
and 469 kg for Angus and 307, 427, 464 and 520kg for 
Brahman). Histological (fiber types) and biochemical (nucleic 
acids) evaluations of the longissimus (LD) muscle (12th rib 
location) were performed. No major differences due to breed 
were found for predicted carcass composition (9-10-1 1 rib 
components). The LD muscle (left side) from Brahman bulls 
contained more DNA, more protein and generally less lipid 
when expressed on a total muscle basis. Total RNA content, 
protein: DNA, protein: RNA and RNA : DNA ratios were not 
influenced by breed. Percentages and areas for all three 
muscle fiber types were not affected by breed. As slaughter 
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weight increased, total muscle protein, lipid, RNA, RNA: 
DNA, protein : DNA and muscle fiber size increased. Total 
DNA content increased only up to the 90% weight group and 
then leveled off while protein : RNA decreased as weight 
increased. Furthermore, the percentage of a-R fibers de- 
creased while the percentage of aW fibers increased with 
increasing slaughter weight. These data suggest slaughter- 
ing animals based on a percentage of their mature dam’s 
weight appears to be a practical method for making compari- 
sons on an equivalent compositional basis. 

Reduction or Replacement of 
Sodium Chloride in a Tumbled 
Pork Product 

C.B. Frye, L.W. Hand, C.R. Calkins and R.W. Mandigo 
University of Nebraska, Animal Science Department 

304 Loeffel Meat Laboratory 
University of Nebraska 

Lincoln, NE 68583 

, Public awareness that there is too much sodium in the diet 
has caused Americans to be concerned over processed 
meat products. The objective of this study was to determine 
the effects of various chloride salt replacements on the 

physical and sensory properties of tumbled ham. Lean ham 
pieces were assigned to one of five salt treatments: 100% 
NaCl (Na), 5Oo/o KCI/50% NaCl (WNa), 100% KCI (K), 50% 
MgClJ5OY0 NaCl (Mg/Na), and 100% MgCI, (Mg). Hams 
were vacuum tumbled eight hours, stuffed, cooked and 
smoked. A consumer sensory panel evaluated flavor, texture, 
juiciness, overall acceptability and aftertaste. lnstron break 
and adhesion tests were used to measure bind, and Kjeldahl 
and SDS-gel electrophoresis samples taken at either 1, 2, 3, 
6, 7, or 8 hrs after tumbling determined total and type of 
protein extracted. Oxidative rancidity was monitored over a 5 
wk period. The Na trt had the best overall sensory scores, 
while trts with NaCl mixtures had higher scores than K or Mg. 
WNa and Na had greater break and adhesion values, while 
Mg/Na and Mg had much lower binding abilities. Protein 
extraction reached a peak within 6 hrs for all salt trts, and 
while there were differences in total proteins between trts, 
there were no differences in extracted protein types. 
Oxidative rancidity increased linearly over the 5 wk period, 
yet the Mg/Na and Mg trts had a lower rancidity rate than did 
Na, WNa or K. These results suggest that a replacement of 
50% KCI in the salt formulation can be accomplished without 
adverse effects to the sensory and physical properties of 
tumbled ham. However, MgCI, has very detrimental effects 
on these properties. 




