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Effect of Calcium Chloride Injection on 
the Color, Retail Storage Life and Sensory 
Properties of Beef Top Round 

J. A. Boles and P.J. Shand 
Departments of Animal and Poultry Science 
and Applied Microbiology and Food Science 

University of Saskatchewan 
Saskatoon, SK 

The objective of the study was to determine the effect of 
different levels of injected calcium chloride on the color, mi- 
crobiology and sensory characteristics of semimembranosus 
(SM) muscles. Paired SM muscles were obtained 24 hr post- 
mortem from 8 young carcasses (Canada Grade A). SM 
muscles from both sides were divided into anterior and poste- 
rior portions and assigned to one of 4 treatment levels of CaCI, 
(0, 0.2. 0.4 or 0.6 M). Muscle portions were injected 105% 
over green weight and treatments were each tumbled for 30 
min. Muscle portions were then divided and assigned to two 
aging periods (1 and 7 d postinjection). Samples for sensory, 
microbiology and color for 1 aging were obtained after equili- 
bration overnight. Muscle pieces designated for 7 days addi- 
tional aging were vacuum packaged and aged at 2°C. At 2 
and 9 d post-mortem, steaks from each treatment were 
overwrapped with an oxygen-permeable film and placed un- 
der simulated retail display (5°C 100 ftc). Steaks for panel 
and shear force determination were frozen for up to 1 month. 
Calcium chloride injection had no effect on Hunter color val- 
ues, shear force values, panel tenderness or muscle pH, nor 
did it have a large effect on the microbiology of the samples. 
Higher levels of calcium chloride resulted in softer connective 
tissue and higher off-flavor intensity scores (PcO.05). Fur- 
thermore, addition of lower levels of calcium chloride resulted 
in higher overall juiciness, beef flavor intensity and accept- 
ability scores. Aging for 7 days postinjection resulted in softer, 
more tender samples (P< 0.05) with lower shear force values 
than those that were not aged. In this study, 24 hr post-mortem 
injection of calcium chloride did not offer beneficial effects on 
tenderness of top round muscles. 
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Selected Skeletal Alteration To 
Improve Beef Tenderness 

J.R. Claus, C.J. Ludwig, H. Wang and N.G. Marriott 
Department of Food Science and Technology 

Virginia Polytechnic Institute and State University 

A prerigor cut was made through the 12th thoracic verte- 
brae and associated connective tissues to one randomly se- 
lected side of five beef carcasses (TendercuP), while the 
other sides, processed conventionally, served as controls. The 
effect of this cut on the sensory attributes and instrumental 
tenderness measurements of Longissirnus steaks and yield 
grade was determined. Sensory panel ratings for myofibrillar 
tenderness, juiciness, connective tissue and overall tender- 
ness were more desirable (PcO.05) for the treated sides in 
essentially all four areas evaluated (1 0th thoracic through 6th 
lumbar vertebrae) as a result of implementing this technology 
to a single treatment site. Sarcomere length was longer (P< 
0.05) in the treated sides, especially in the thoracic region. 
lnstron peak force values were numericaliy lower for the treated 
sides than the control sides. TendercuP caused no differ- 
ences (P>0.05) in yield grade or in CIE L*a*b*, oxymyoglobin, 
reduced myoglobin and metmyoglobin values measured on 
samples at the treatment site. Sensory panel ratings for vis- 
ible texture ratings were not different (P>0.05) than the con- 
trols. The TendercuP process offers a simple, effective way 
to improve the palatability of beef that could be implemented 
in today's meat industry. 

Interactive Effects of Sodium Lactate and 
Sodium Chloride on Sensory Properties 
of Fresh Ground Pork 

M.S. Brewer, P.L O'Connor and F.K. McKeith 
Depts. of Food and Nutrition and Animal Science 

University of Illinois 
Urbana, IL 

Sodium lactate (SL) has been shown to prolong shelf-life 
and increase salty taste in fresh and processed meat prod- 
ucts. Reduction of sodium content by introduction of a sodium 
salt containing less than 15% sodium by weight while achiev- 
ing the consumer-expected flavor in a product with extended 
shelf-life would be of significant value to the meat industry. 
Fresh ground pork (20% fat) was formulated with sodium lac- 
tate (0, 1.5 or 3.0%) and sodium chloride (NaCI) (0, 0.5, 1 .O, 
1.5,2.0,2.5 or 3.0%) to evaluate their effect on sensory char- 
acteristics. An eight-member sensory panel was selected us- 
ing NaCl recognition thresholds of 10.08%, and trained to 
evaluate pork flavor, salt intensity (SI), off-flavor and juiciness 
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of cooked pork using a 15 cm unstructured line scale, end- 
anchored with 0 = none and 15 = intense. Ground pork was 
sliced into patties and heated to 70°C in a commercial con- 
vection oven. Panelists evaluated six pattiedsession under 
red lights for differences. SLaddition increased (Pc0.05) juici- 
ness and pork flavor, but had no effect on off-flavor of samples. 
NaCl increased juiciness, pork flavor and SI. SL and NaCl 
interacted significantly with respect to SI; samples containing 
1.5% SL and 1 .O% NaCl were similar in SI to samples con- 
taining 0% SL and 2.0% NaCI. When SI vs. [Na] added during 
formulation and % sodium concentration derived from NaCl 
vs. [Na] were plotted together, depressions in the general trend 
(SI vs. [Na]) corresponded to treatments in which the majority 
of added [Na] was from SL. This relationship between [Na], SI 
and % [Na] derived from SL indicates that the Na added in the 
form of SL is less readily perceived as “saltiness” than that 
from NaCI. 

Sources of Variation in Meat 
Quality of Purebred LW Swine 

P.G. van der Wal, A.G. de Vries and G. Eikelenboom 
Research Institute for Animal Production 

“Schoonoord (IVO-DLO) 
Zeist, The Netherlands 

Various meat quality traits of the longissimus dorsimuscle 
were measured at the slaughterhouse and at the laboratory 
(s.a. pH, drip and cooking loss, color, W-Br. shear force and 
intramuscular fat) on 4000 and 2000 halothane-free LW pigs, 
respectively. The genetic variance of water binding and color 
traits appeared to be equal to the variance due to day of slaugh- 
ter (about 20% relative to the phenotypic variation). Relation- 
ships between the slaughterhouse and laboratory traits dem- 
onstrated possibilities for genetic improvement by selection 
based on rather fast and inexpensive measurements, as pH 
and the scatter (reflectance) of light. No unfavorable genetic 
correlations between carcass lean % and water binding or 
color traits were found. 

High heritabilities combined with a negative genetic rela- 
tionship were found between carcass lean Yo and i.m. fat Yo. 
Each 1 % increase in lean Yo appeared to be accompanied by 
a reduction of 0.07% in i.m. fat %. As a strategy to breed for 
quality traits like color and water binding, genetic selection 
should aim for a decreased sensitivity to the PSE abberation. 
This can be achieved by selecting for low reflectance values 
and high pH values at 45 min post-mortem. For a more accu- 
rate evaluation, ultimate pH values (24 hrs p.m. ) <5.6 and 
PSE-like color scores should be included. With such an ap- 
proach, no increase in the incidence of DFD is expected. 

Pork Quality and the Expression of 
Stress Protein Hsp 70 in Swine 

L. Riette, J.M. van Laack, C. Faustman and J.G. Sebranek 
Iowa State University, Ames, IA 

The expression of heat shock protein with a molecular 
weight of 70 kDa (Hsp70) in porcine tissue and its potential 
relationship to stress susceptibility was studied. Twelve pigs, 

four of each genotype (NN, Nn and nn) for the halothane sen- 
sitivity were slaughtered. At 45 min post-mortem, several tis- 
sues (liver, kidney, spleen, skeletal and cardiac muscle, and 
kidney) were sampled for Hsp 70 analysis. At 24 h postmor- 
tem, longissimus and semimembranosus muscle were 
sampled for assessment of meat quality. Water-holding and 
water-binding capacity, color, and protein denaturation of 
samples from halothane-positive animals indicated that these 
animals had been stressed. Homozygous nn pigs demon- 
strated a lower pH and L-value at 48 h than their NN and Nn 
counterparts (Pc05). The longissimus, but not semimem- 
branosus muscle of nn pigs demonstrated lower water-hold- 
ing capacity and greater protein denaturation than NN or Nn 
pigs (Pe.05). The water-binding capacity of both longissimus 
and semimembranosus was less in nn than Nn or NN pork (P 
c.05). Using 1 -D polyacrylamide gel electrophoresis and West- 
em blotting, Hsp 70 was shown to be present in all tissues 
examined. With 2-D electrophoresis followed by blotting, the 
presence of the cognate and inducible form of Hsp 70 was 
investigated. There did not seem to be a relationship between 
stress (based upon meat quality) and expression of either 
form of Hsp 70. 

Efficacy of Organic Acids Against 
Escherichia coli 0157:H7 Attached to 
Beef Carcass Tissue Using a Pilot Scale 
Model Carcass Washing System 

C.N. Cutter and G.R. Siragusa 
USDA, ARS, 

Roman L. Hruska U.S. Meat Animal Research Center 
Clay Center, NE 

The efficacy of organic acids for controlling Escherichia 
coli01 57:H7 attached to beef carcass tissue was determined 
using a pilot scale model carcass washing system. Surface 
lean and adipose tissues from beef carcasses were experi- 
mentally innoculated with the pathogen, Escherichia coli 
0157:H7 ATCC strains 43895,43889,43890, or Pseudomo- 
nas fluorescens ATCC 13525. After spraying 0, 1,3, and 5% 
acetic, lactic, or citric acids at 24OC, the innoculated tissues 
were incubated 24 h, 4OC and bacterial populations were enu- 
merated. Statistical analyses of the data indicated that acid 
type was not a significant treatment factor (P>O.l ); however, 
concentration, tissue type and strain were significant (P<O. 1) 
factors in reducing the numbers of E. coli 0157:H7. Of the 
acids and concentrations tested on lean beef carcass tissue, 
spray treatments with 5% lactic were the most effective for 
reducing populations of E. coli01 57:H7, while 5% citric acid 
maximally reduced populations of /? fluorescens. Differences 
in the relative resistances of E. coli0157:H7 strains to acid 
washing also were observed. The magnitude of bacterial popu- 
lation reductions was consistently greater on adipose versus 
lean tissue for all bacterial strains. Surface pH data indicated 
that reductions of bacterial populations may have been due 
to the effects of pH. This study demonstrates that while or- 
ganic acids did reduce populations of E, coli 0 1  57:H7 on red 
meat, treatments did not effectively inactivate or reduce the 
pathogen to zero level. 
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Dietary Lysine Influences Growth 
Performance, Carcass Characteristics 
and Protein and Lipid Accretion Rate 
in High-Lean Growth Gilts Fed 
From 35 to 72.5 kg 

K.G. Friesen, J.L. Nelssen, J.A. Unruh, 
R.D. Goodband and M.D. Tokach 

Kansas State University 
Manhattan, KS 

One hundred eight high-lean gilts (initially 34 kg BW) were 
used to determine the dietary lysine requirement to optimize 
growth performance, carcass characteristics and tissue ac- 
cretion rates from 34 to 72.5 kg. The experiment was de- 
signed as a randomized complete block (three pigs/pen, six 
pens/treatment) with six dietary treatments ranging from .54 
to 1.04% digestible lysine (.68 to 1.25% total lysine). Pig 
weights and feed disappearance were collected weekly to 
determine ADG and feed efficiency (G/F). When the mean 
weight for pigs in a pen reached 54 and 72.5 kg, one pigpen 
was slaughtered. At 24 h post-mortem, carcass traits were 
collected and single sides ground whole to determine protein 
accretion (PA) and lipid accretion. Average daily gain in- 
creased (linear, Pc.01, P<.10, and Pc.01) from 34 to 55 kg, 
from 55 to 72.5 kg, and from 34 to 72.5 kg, respectively with 
increasing dietary lysine. Similarly, G/F was improved (linear, 
P< .01) from 34 to 55 kg and improved (linear, P-c.01; qua- 
dratic, P<.Ol) from 55 to 72.5 and 34 to 72.5 kg, respectively. 
At 55 kg, longissimus muscle area was greater (linear, P<.05) 
as digestible lysine increased from .54 to 1.04%. However, 
average and tenth rib fat thickness was not influenced by di- 
etary treatment. Conversely, average and tenth rib fat thick- 
ness decreased (linear, Pc.01) as digestible lysine increased, 
while longissimus muscle area was not influenced by dietary 
treatment at 72.5 kg. Protein accretion increased (linear, P.z.01) 
and LA decreased (linear, P<.O1) for gilts fed increasing di- 
etary lysine from 34 to 55 kg. From 55 to 72.5 kg PA improved 
(linear, P< -05; quadratic, P<. 10) as dietary lysine increased. 
Similarly, PA increased (linear, P<.Ol; quadratic, P<.05) and 
LA decreased (linear, P<.05; quadratic, P<.lO) for the entire 
experiment as dietary lysine increased. These data suggest 
that high-lean growth gilts require at least 18 to 19 and 22 g/d 
lysine intake from 34 to 55 kg and from 55 to 72.5 kg, respec- 
tively for maximum ADG, G/F, and PA. This represents a 59 
and 16% increase in dietary lysine above NRC (1 988) recom- 
mendations. 

Prediction of Saleable Lamb Cuts by 
Bioelectrical Impedance Methodology 

M.J. Marchello, W.D. Slanger, J.R. Busboom, 
W.D. Warnock, L.A. Mitchell, W.F. Hendrix, 

R.R. Mills and H.H. Meyer 
North Dakota State University, Fargo 

Washington State University, Pullman 
Oregon State University, Corvallis 

Live and carcass data of 60 commercial crossbred lambs, 
averaging 53.6 kg (range 38.5-70.3) and having an average 
12th rib fatness of .63 cm (range .13-1.22) were used to de- 

velop prediction equations to assess weight of saleable retail 
cuts. Sheep were transported to a commercial slaughter facil- 
ity and fasted overnight. Weights and measurements were 
taken on the live animals, hot and cold carcasses. A four- 
terminal body composition analyzer was used to measure re- 
sistance and reactance. Distance between detector terminals 
was recorded. Twenty-one gauge needles were inserted 1.27 
cm in the live animal and 2.5 cm in the carcasses along the 
dorsal axis at the top of the shoulder and the dock. Consumer- 
ready trimmed saleable cuts consisted of leg, sirloin, loin rack, 
shoulder, neck, riblets, shank and lean trim (85/15). Variable 
selection analysis was used to develop prediction equations. 
Mallows Cp values and residual error standard deviations were 
all acceptable. Prediction equations for kg of saleable retail 
cuts from live, hot carcass and cold carcass measurements 
were: 1.7 + .338 x wt-.0531 x resistance + .0494 x length, 
-4.5 + .598 x wt -.0297 x resistance + .096 x reactance + 
.114 x length + .lo3 x temp, and .093 + .621 x wt -.0219 x 
resistance + .0248 x reactance + .182 x length - .338 x temp, 
respectively. The adjusted R2 associated with these three equa- 
tions were .79, .94 and .97, respectively. Value-based mar- 
keting is dependent upon objective measurement of the lean- 
ness of animals, carcasses and cuts. Results of the research 
showed that bioelectrical impedance technology is a rapid, 
non-destructive method for determining the amount of sale- 
able product of live lambs and carcasses. 

Effect of High Hydrostatic 
Pressure on Meat Batters 

R. Mandava, 1. Fernandez, C. Kaabi and A. Raemy 
Nestle Research Centre 

Vers-chez-les-Blanc, 1000 Lausanne 26 
Switzerland 

There have been a few studies indicating that high hydro- 
static pressure induces gelation in various meat and fish pro- 
tein model systems. The present study was conducted to see 
whether high pressure applied at various temperatures could 
gelate and texturise the actual sausage batters, and compare 
them with the normal heat-gelated sausage batters. Meat bat- 
ter with 55% lean pork shoulder, 20% pork back fat, 25% ice, 
2% nitrite salt, and diphosphate (3gkg of meat and fat) was 
prepared and filled in 18 mm cellulose peel-off casings. These 
sausage links were vacuum-packed and then subjected to 
6000 and 9000 bar at 30°C for 5, 15 and 30 min, and also to 
9OOO bar at 60°C and 70°C for 30 min. Control samples were 
treated in a heating chamber operated with steam at the above- 
mentioned temperatures and times. Pressurisation at 6000 or 
9000 bar at 30°C for 5, 15 and 30 min did not result in any 
noticeable gelation (no sausage-like structure development). 
Pressure-heated samples (9000 bar/60°C and 7O0C/3O min) 
showed poor structure development, and were much softer in 
texture (Instron hardness) and paler in color ('L' values mea- 
sured by Minolta Chroma Meter) compared to the correspond- 
ing control samples (steam-heated at 60°C and 7O0C/3O rnin). 

DSC analysis of lean meat batter (60% lean pork shoulder, 
40% ice, 2% nitrite salt and diphosphate at 3g/kg of meat) 
and lean pork mince showed that pressurisation (6000 and 
9000 bar at 3OoC for 5 min) resulted in the disappearance of 
the thermal transition attributed to actin, and reduction of the 



74 American Meat Science Association 

myosin transition. Pressurised samples also had lower pro- 
tein solubility values and higher pH values compared to the 
control samples, indicating pressure-induced denaturation of 
muscle proteins. This rapid denaturation of proteins by high 
hydrostatic pressure might be the reason that muscle pro- 
teins could only coagulate and make a loose network, and 
hence there was no proper structure development as seen in 
the heat-treated samples in which protein molecules progres- 
sively undergo denaturation and gelation forming a three-di- 
mensional network. This study shows that it is not possible to 
obtain a sausage-like product with high hydrostatic pressures 
applied at different temperatures. 

Chemical Characterization of Ground 
Beef with Normal and Premature Brown 
Coo ked Color Development 

K.E. Warren, M.C. Hunt, D.H. Kropf, 
S.J. Smith and S.L. Stroda 

Kansas State University, 
Dept. Animal Sciences and Industry 

Internal appearance is commonly used to assess the de- 
gree of doneness of ground beef patties. Typically internal 
color changes from red to pink to tan with increasing end- 
point temperature. However, some patties turn brown prema- 
turely, a condition where the patty looks well done at a lower 
than expected temperature. Reasons for this color develop- 
ment are unknown. Thus, the objective of this research was 
to characterize the chemical and physical properties of pat- 
ties that turn brown prematurely and compare them to those 
having normal cooked-color development. Patties were clas- 
sified into two groups: nine sources exhibiting premature 
browning and five sources with normal cooked-color develop- 
ment. Raw material pH for all patties was 5.5 to 5.8. As ex- 
pected, interactions (P< .05) for end-point temperature and 
patty color were found for most internal color traits. At 55% 
patties from the premature group were brown while patties 
from the normal group were red to pink. As end-point tem- 
perature increased, patty internal color for the two groups 
became more similar. Incidence of premature browning was 
not related (P>0.05) to fat level, patty compaction, animal 
maturity and source of raw materials. Concentrations of heme 
and nonheme iron, myoglobin and total pigment of the raw 
patties did not differ (P>.05) between groups. TBAvalues were 
lower and oxidation-reduction potential and total reducing 
activity were higher in normal than premature browning group. 
It appears that muscle oxidative factors have the strongest 
relationship to premature browning in ground beef. 

Effects of Restraint and Isolation Stress 
and Epidural-Blockade on Endocrine and 
Blood Metabolite Status and Glycogen 
Metabolism and the Formation of the 
Dark-Cutting Condition in the 
Longissimus Muscle of Sheep 

J.K. Apple, J.E. Minton, M.E. Dikeman, R.M. McMurphy, 
M.R. Fedde and D.E. Leith 

Departments of Animal Sciences and Industry, 
Clinical Sciences, and Anatomy and Physiology 

Kansas State University, Manhattan, KS 

Thirty crossbred lambs (47.3 kg BW) were used to study 
the influence of restraint and isolation stress (RIS) on endo- 
crine and blood metabolite status, and glycogen metabolism, 
and determine whether epidural-blockade (EB) could inhibit 
the adverse effects of an emotional stressor on ante-mortem 
glycogenolysis. Lambs were assigned randomly to 1 of 3 treat- 
ments: unstressed controls (C); subjected to a single 6-h bout 
of RIS (RE); and subjected to a single 6-h bout of RIS and EB 
(RISEB). Stress treatment consisted of immobilization and 
isolation of lambs from visual and tactile contact with their 
contemporaries. Neural activity to the hindsaddle was blocked 
by injecting lidocaine into the epidural space of the spinal cord 
via an epidural catheter advanced to the area of the first lum- 
bar vertebrae. Venous blood was collected immediately be- 
fore lambs were subjected to RIS and EB, and at 12-min in- 
tervals after initiation of treatments. Serum concentrations of 
glucose, lactate and insulin were elevated (Pc .01) in stressed 
lambs over the 6 h of RIS. Concentrations of norepinephrine 
were highly variable and did not differ (P>.05) among treat- 
ments; however, epinephrine and cortisol concentrations were 
higher (P< .01) in stressed lambs than C-lambs. Upon comple- 
tion of RIS, lambs were slaughtered at 30-min intervals with 
C-lambs slaughtered first, followed by RIS- and RISEB-lambs. 
Immediately following stunning, and at .75, 3,6, 12, and 24 h 
post-mortem, longissimus muscle (LM) samples were removed 
from the hindsaddle and foresaddle regions of the carcass for 
muscle glycogen, lactate and pH determinations. Post-mortem 
pH was elevated (Pc.05) by RIS, and 24-h pH values were 
greater than 6.0 in carcasses from stressed lambs than C in 
both regions. The LM of carcasses from stressed lambs had 
lower (Pc .01) muscle glycogen and lactate concentrations in 
the hindsaddle and foresaddle than carcasses from C-lambs. 
Subjecting sheep to a single 6-h bout of RIS is an effective 
animal model to study the dark-cutting condition. However, 
failure of the EB to inhibit the sympathetic-adrenal-medullary 
system and block post-mortem pH decline and ante-mortem 
glycogen metabolism, would indicate that &adrenergic stimu- 
lation, and not muscle contraction, is the primary mechanism 
responsible for the formation of dark-cutting condition in sheep. 
(Key Words: Stress, Sheep, Epinephrine, Glycogen, Dark- 
Cutting Meat) 
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Effects of Native and Phosphate-Modified 
Starch on the Yield and Texture of Low- 
Fat, High Added-Water Beef Sausages 

C.A. Payne, M.C. Hunt and P.A. Seib 
Kansas State University 

Manhattan, KS 

Native and phosphate-modified starches from waxy maize, 
corn, potato and wheat were studied for their effects on wa- 
ter-holding capacity and texture of low-fat, high added-water, 
beef batter sausages. Sausages were formulated to contain 
5% fat, 35% added water and 3.5% starch. The control for- 
mulation contained a phosphate blend unlike those formula- 
tions containing starch. Formulations were mixed, passed 
through an emulsion mill, stuffed and cooked to 70" and 80°C. 
Differential scanning calorimetry, rapid visco analysis and 
phosphorus analysis demonstrated that starches were modi- 
fied. Modified starches reduced cooking losses but did not 
increase firmness, likely because these sausages retained 
more water. Texture indicators of firmness (hardness, peak 
force) indicated modified starches were softer than their na- 
tive counterparts. Sausages with modified potato starch ex- 
ceeded the 40% rule (by 2%). Sausages containing native 
and modified potato starches were high yielding and smooth 
textured, but were soft. Waxy Maize starches produced mealy 
and mushy sausages that lacked cohesion and visual appeal. 
Corn starches produced low yielding, very firm textured sau- 
sages that were visually mediocre. Sausages with wheat 
starches were acceptable in appearance, and had moderately 
low cooking and reheating losses, but were slightly soft. Yield 
and texture of sausages with corn and waxy maize starch were 
more adversely affected by cooking temperature than sau- 
sages with potato and wheat starch. In conclusion, phosphate- 
modified starches increased sausage yield and decreased 
firmness more than native starches. 

Influence of Package Type on the Keeping 
Quality of Chilled Pork Stored at -1 5 ° C  

L.E. Jeremiah, G.G. Greer, L.L. Gibson, 
B.D. Dilts and G. Arganosa 

Meat Research Section 
Agriculture Canada Research Station 

Lacombe, Alberta, Canada 

Pork loin subsections (1 kg with 5 mm fat cover) were ei- 
ther vacuum packaged in barrier bags or packaged in a CO, 
atmosphere (2.5 Vkg; residual 0, - approximately 300 ppm) in 
foil laminate bags and stored at -1.5"C (k0.5"C). These 
samples were evaluated at 3-week intervals for 15 weeks. 
The storage life of commercial chilled pork did not exceed 6 
weeks in either vacuum or CO, packagings at -1.5"C, due to 
off -flavor development. Such off-flavor development appeared 
to coincide with lactic bacteria reaching maximum numbers. 
Based upon color and odor assessments, a storage life of 9 
weeks is attainable with vacuum packaging, and a storage 
life in excess of 15 weeks is attainable with CO, packaging. 
To extend the storage life of commercial chilled pork beyond 
these limits, it will be necessary to substantially reduce the 
initial contamination of the product with spoilage organisms, 
including lactics. 

Influence of Initial Microbial 
Contamination of Pork Loins on 
Flavor Profiles Following Prolonged 
CO, Storage at -1.5"C 

L.E. Jeremiah, C.O. Gill and L.L. Gibson 
Meat Research Section 

Agriculture Canada Research Station 
Lacombe, Alberta, Canada 

Complete flavor profiles were obtained on pork loin with 
commercial and reduced initial microbial contamination at 3- 
week intervals during storage in CO, at -1.5"C. Inappropriate 
character notes progressively increased both in prevalence 
and intensity in samples with commercial contamination after 
6 weeks of storage in CO, at -1.5"C. These notes were pre- 
dominately sour and bitter in nature and coincided with lactic 
bacteria reaching maximum numbers at 6 weeks, giving these 
samples an inappropriate, unbalanced and unblended flavor 
by 9 weeks. Samples with reduced contamination did not un- 
dergo meaningful flavor deterioration until after 21 weeks of 
storage in CO, at -1.5OC, while lactic bacteria were still below 
maximum numbers. Therefore, initial contamination with spoil- 
age organisms, including lactics, must be substantially reduced 
to obtain meaningful extension of chilled pork storage life. 

Influence of Subcutaneous Fat Thickness, 
Marbling and Carcass Grade upon the 
Palatability Attributes of Beef 

L.E. Jeremiah, J.L. Aalhus, S.D.M. Jones and L.L. Gibson 
Meat Research Station 

Agriculture Canada Research Station 
Lacombe, Alberta, Canada 

A total of 945 beef longissimus samples ranging in subcu- 
taneous fat thickness from c5 to >50 rnm, in marbling from 
Traces to Very Abundant, and in carcass grade from AI  to D4 
were evaluated for palatability. Muscles from AI  carcasses 
were the most tender initially and overall and A3, A4 and D4 
samples had the most desirableflavor, while B1 samples were 
the least tender initially and overall and were the least desir- 
able in both flavor and overall palatability. Marbling affected 
only juiciness, flavor desirability and overall palatability. 
Samples with Very Abundant marbling were the most juicy 
and samples with less than Modest marbling were least desir- 
able in flavor and least juicy, while samples with less than 
Small marbling were least desirable in overall palatability. 
Samples from carcasses with less than 5 mm of subcutane- 
ous fat had the greatest amount of perceived connective tis- 
sue, and were least desirable in both flavor and overall palat- 
ability. Therefore, a minimum amount of both subcutaneous 
and intramuscular fat is required to assure acceptable palat- 
ability and these levels appear to be at least 5 mm of subcuta- 
neous fat and a Slight degree of marbling. 
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Temporal Response of Rabbits to 
&Adrenergic Agonist Feeding: Tissue 
Weight, Calpain Proteinase System, and 
Nucleic Acid and Protein Concentrations 

T. Dean Pringle 
University of Nebraska 

Lincoln, NE 

Forty-eight crossbred rabbits were used in three replica- 
tions of a 2 x 4 factorial arrangement to investigate the short- 
term responses of tissue accretion, calpains and calpastatin 
activity, and nucleic acid and protein concentrations to O-adr- 
energic agonist (BAA) feeding. Rabbits were fed a 17 %crude 
protein diet with or without 7 ppm of L,,,, and slaughtered 
after 1, 4, 8, or 16 d of treatment. Empty body dressing per- 
centage and biceps femoris weight (as a percentage of empty 
body weight [EBW]) were significantly higher in the treated 
rabbits than in the controls after 16 d of treatment. Heart and 
liver weights (as a percentage of EBW) were higher (Pe .05) 
after 1 d and liver weight (as a percentage of EBW) was lower 
(Pc .05) after 16 d in treated versus controls. Except for an 
elevation of skeletal muscle m-calpain after 16 d, BAA-supple- 
mentation did not affect the calpain-calpastatin system. Muscle 
RNA concentrations and RNA:DNA ratios were higher (Pe.05) 
in treated rabbits after 1 d and remained higher thereafter. 
Protein:RNA ratios were lower (P<.Ol) in treated than in con- 
trol rabbits after 4 d and remained lower throughout the trial. 
Muscle DNA content was lower after 4 and higher after 16 d; 
RNA content was higher after 4,8, and 16 d; and protein con- 
tent was higher after 16 d in treated versus control rabbits. 
Liver nucleic acid and protein concentrations were not affected 
by BAA treatment. Heart RNA:DNA ratios were higher (P<.Ol) 
after 1 d and protein:RNA ratios were lower (P<.05) after 4 d 
in the treated rabbits as compared to controls. Collectively, 
these data imply that BAA-induced muscle growth in rabbits 
occurs through hyperplasia and appears to be related to el- 
evated protein synthetic capacity. 
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The objective of this study was to determine the impact of 
dimensional differences of hams on prediction of lean content 
using electromagnetic scanning (EMS). Chilled hams (n=54) 
were weighed (mean wt, kg = 8.72 f 1.03) and scanned pos- 
terior end first, fat side down (POS), dorsal side first, fat side 
down (DOR), and standing on the butt face, aitch bone first 
(BUT). Dimensions that were measured included length, an- 
terior to posterior (mean, cm = 38.5 * 2.7), depth, dorsal to 
ventral (mean, cm = 26.6 f 3.3), thickness, medial to distal 
(mean 14.9 f 1.7) and circumference at the thickest point 
(mean, cm = 70.2 f 4.5). Hams were then dissected into lean, 
fat and bone. Peak of the EMS conductivity curve for the POS 
orientation was combined with weight, length, depth, thick- 
ness and circumference to predict lean weight (kg) and lean 
percentage. The EMS peak for POS scans accounted for 93 
and 62% of the variation in lean weight and percentage, re- 
spectively, with residual standard deviations (RSD) of .25 kg 
and 2.9%. The EMS peak for DOR and BUT scans similarly 
accounted for 92 and 93% of the variation in lean weight, re- 
spectively, with RSD of .26 and .24 kg, but differed in predic- 
tion of lean percentage, accounting for 58 and 67% of the 
variation, respectively, with RSD of 3.0 and 2.7%. Ham weight 
accounted for 88 and 40% of the variation in lean weight (kg) 
and percent lean (RSD .31 kg and 3.7Y0). Dimensional mea- 
surements (length, width, depth and circumference) collec- 
tively accounted for 72 and 40% of the variation in lean weight 
and percent lean, respectively (RSD .5 kg and 3.7%). When 
the model included POS peak, ham weight and all dimen- 
sions, 95 and 75% of the variation in lean weight and percent- 
age were explained, with RSD of .21 kg and 2.5%. These 
data indicate that dimensional differences slightly influence 
the prediction of ham lean content during electromagnetic 
scanning and that orientation within the scanner, when con- 
sistent, had little effect. 




