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The Graduate Student Research Poster Competition was 
held this year during an extending break in the Communica- 
tion and Education program. Seven students participated. This 
competition involves the evaluation of a short abstract, an ex- 
tended abstract and a poster presentation of original research. 
Following are the short abstracts submitted by the partici- 
pants. 

among comparisons with controls). Effects of retail storage on 
sensory properties of both pork and beef, and MDM turkey 
frankfurters i s  in progress. These data suggest that total re- 
placement of NaCl with KCI or MgCI2 i s  not practical but re- 
ductions in NaCl by replacing 35% with KCI or MgCI2 may be 
feasible. 

Effects of Chloride Salts on 
Physical and Sensory 
Properties of Frankfurters 

L. W. Hand, R. N. Terrell 
Animal Science Department 

Texas A & M  University, 
College Station, TX 77843 

Processed meats may contain extremely high sodium con- 
tents (1000 to 4300 mg/lOOg) and thus are implicated in 
diet-health concerns about hypertension. Frankfurters (tripli- 
cate 4.54 kg batches) were conventionally made from either 
pork and beef or MDM turkey to contain the following per- 
centages of NaCl replacement: 100% KCI; 100% MgCI2; 
100% LiCI; 35% KCI; 35% MgCIz; 35% LiCl and controls 
(100% NaCI). Frankfurters were vacuum packaged for storage 
periods (in a retail case) of 0, 3 and 6 weeks and evaluated for 
the following traits: moistness; off-flavor; texture; and overall 
palatability (8-point scale). Pork and beef frankfurters made 
with 1008 KCI or 100% MgCI2 were extremely undesirable 
(P < .05); those made with LiCI, 35% MgCh and 100% NaCl 
were most desirable (P < .OS). Batter pH  values for formula- 
tions made with 100% KCI, 33% KCI or 35% LiCl did not 
differ (P < .OS) from controls but these pH values were higher 
than those of batters made with 100% MgC12, 35% MgClz and 
100% LiCI. In MDM turkey frankfurters, those made with 
100% MgC12 or 100% KCI were least desirable and those 
made with 100% NaCl or 35% KCI were most desirable (P < 
.Os). There were no differences (P  > .05) in off-flavor scores 
for turkey products made with 100% NaCI, 35% KCI or 35% 
MgCI,. Use of KCI (1008 or 35%) increased batter pH values 
above those of controls; whereas, addition of MgC12 de- 
creased p H  values of turkey frankfurters (not significant 

Tenderness Improvements and 
Postmortem Aging 
Characteristics of Electrically 
Stimulated Beef 

F. K. McKeith, J. W. Savell, G. C. Smith 
Department of Animal Science 

Texas A&M University 
College Station, TX 77843 

Feedlot steers and heifers (n=20) of similar USDA quality 
and yield grades were slaughtered and right sides were elec- 
trically stimulated (ES)-550 volts, 2-6 amps, 17 impulses- 
while left sides served as controls (not-ES). Steaks (arm; blade; 
seven-bone; rib-small end; top loin; tenderloin; top sirloin; 
tip, cap-off; round) were cut (3.8 cm thick) and frozen at 5 
days postmortem. Six top loin steaks (3.8 cm thick) were re- 
moved at one day postmortem and were individually vacuum 
packaged and frozen after postmorten aging (PA) periods of 1 ,  
2, 5, 8, 1 1  or 14 days. Muscles whose Warner-Bratzler shear 
(WBS) force was reduced by ES were: longissimus dorsi (P < 
.Ol)-rib steak; subscapularis (P < .09) and supraspinatus (P 
< .07)-blade steak; superficial pectoral (P < .02)-arm 
steak; longissimus dorsi (P < .02)-top loin steak; biceps 
femoris (P < .01) and gluteus medius (P < ,011-top sirloin 
steak; and semimembranosus (P < .02) and biceps femoris (P 
< .06)-round steak. For the first three PA periods (1 ,  2 and 5 
days), ES resulted in more desirable (P < .05) flavor ratings 
(Day 1 ) ;  higher (P < .OS) tenderness ratings and reduced (P < 
.OS) WBS values (Day 1, 2, 5); and more desirable (P < .05) 
overall palatability ratings (Day 1, 2). For the last three PA 
periods (8, 1 1  and 14 days), ES resulted in lower (P < .05) 
juiciness ratings (Day 11, 14); and lower (P < .05) WBS val- 
ues (Day 8). When each treatment (ES, not-ES) was divided 

62 



34th Reciprocal Meat Conference 63 

into two groups based on median tenderness ratings for the 
not-ES group, ES had the greatest impact on carcasses in the 
"tough" group while ES had little impact on carcasses in the 
"tender" group. ES improved the tenderness of several of the 
major muscles in the carcass-particularly those from the 
hindquarter-and accelerated postmortem aging; however, 
the actual reduction in aging time appeared to be affected by 
initial muscle tenderness. 

Lipid Characterization of 
longissimus and Biceps 
Femoris Muscles from Beef 
Animals Exsanguinated at 
Various Times After Stunning 

J. C. Williams, R. A. Field, G. J. Miller 
J. E. Kunsman, Jr., M. L. Riley 

Division of Animal Science 
University of Wyoming 

Box 3354 University Station 
Laramie, WY 82071 

Influence of residual blood on l ipid characteristics of 
bovine longissimus (L) and biceps femoris (BF) muscle from 
30 heifer carcasses bled 0 (control), 3 or 6 min after stunning 
was studied. Blood lost from control animals (5.5% of carcass 
wt) was significantly greater than that from 3 min (3.9%) or 6 
min (3.5%) animals. The spleen of 6 min animals (0.75kg) 
was significantly heavier than that of control (0.61 kg) or 3 
min (0.60kg) but liver weight was not different among treat- 
ments. The BF was significantly higher in total pigment than 
the L but exsanguination time after stunning did not influence 
total pigment or hemoglobin content of muscle. The L con- 
tained more total lipid than the BF but lipid phosphorus and 
cholesterol, expressed as mg/g lipid, were significantly higher 
in the BF than in the L. No differences in lipid, lipid phos- 
phorus or cholesterol between exsanguination times existed. 
Increased levels of mono- and polyunsaturated fatty acids 
would be expected in skeletal muscle with more residual 
blood but no significant differences in any of the eight long 
chain fatty acids existed between treatments or muscles. Fresh 
and cooked muscle did not differ in TBA numbers between 
treatments. However, an experienced sensory panel, using a 
triangle test, was able to differentiate between roasts from 
control animals and roasts from animals exsanguinated 6 rnin 
after stunning. It i s  not possible, from our data, to determine 
how much of the blood retained by delayed stunning re- 
mained in the muscle and how much remained in other parts 
of the animal body. Nevertheless, it is evident that the blood 
which is retained has very little influence on pigment or lipid 
characteristics. 

Muscle Color Display Life as 
Influenced by Electrical 
Stimulation and Hot Boning 

1. R. Claus, D. H. Kropf, M. C. Hunt 
C. L. Kastner, M. E. Dikeman 

Weber Hall, Kansas State University 
Manhattan, KS 66506 

Ninety-six beef carcass sides were assigned to one of four 
treatments: control (C), electrical stimulation (ES), hot boning 
(HB), and electrical stimulation plus hot boning (ESHB). ES 
was applied 45 min. postmortem (PM) for 2 min. (400 volts, 
60 hertz, about 1.0 ampere intermittent 1.6 sec. pulse, 0.8 
sec. between pulses). C and ES sides were chilled (2C) for 48 
and 24 hr respectively before fabrication. HB longissimus 
(LD) and semimembranosus (SM) muscles were excised 2 hr 
PM and chilled (2C) until 48 hr PM in oxygen impermeable 
bags. At 24 hr (ES, HB, and ESHB) or 48 hr (C) PM, two 2.5 
cm steaks were cut from both the LD and SM muscles and 
packaged in polyvinylchloride film (PVC) or vacuum pack- 
aged in oxygen impermeable film (VAC). PVC steaks were 
displayed immediately while VAC steaks were stored (2C) in 
the dark for six days prior to display. All steaks were dis- 
played at 2 to 4C under General Electric Natural Fluorescent 
(40 watt tubes) lighting at 1076 Iumens/m2 for 24 hrlday. Vis- 
ual color on a five point scale and reflectance at selected 
wavelengths (nm) to indicate oxymyoglobin (630-580), re- 
duced myoglobin (474/525), and rnetmyoglobin (6301525) 
were determined on days 0, 1, 3, and 5 for PVC and days 0, 
3 ,  7, and 14 for VAC. In PVC, visual scores for HB steaks 
were darkest (P < .05) at most times. Reflectance indications 
of less oxymyoglobin supported darker visual HB (P < .05), 
especially for LD. In the VAC system, HB visual scores were 
brighter purplish red (P < .05). Reflectance measures indicate 
stable reduced myoglobin levels. 

Effect of Endpoint 
Temperature on Bacon 
Char ac te r i st ics 

C. A. Hollingsworth, R. W. Mandigo, K. W. Jones 
University of Nebraska 

203 Loeffel Meat Laboratory 
Lincoln, NE 68583 

Due to the increased awareness over commercial bacon 
processing procedures, concern has been expressed with re- 
spect to endpoint internal temperature and its subsequent in- 
fluence on color stability and residual nitrite levels of sliced 
bacon. Shelf life of sliced, pumped bacon was examined to 



64 American Meat Science Association 

determine the effects of this important parameter on maximiz- 
ing return on bacon. Bellies were pumped to 1 1  4 4  of green 
weight with a pumping solution containing 120 ppm sodium 
nitrite and 550 ppm sodium ascorbate. A Townsend Engineer- 
ing Model 1200 bacon pump was used. Bellies were then 
smoked and thermally processed to an endpoint internal tem- 
perature of 5 2  C, 54 C, 57 C, 60 C and 63 C. Temperatures 
were monitored by use of thermocouples. When the desired 
endpoint temperature was reached, bacon slabs were cold- 
water showered and stored at 4 C for 7 days prior to slicing 
and vacuum packaging. After packaging, sliced bacon was 
stored for 7 days prior to the beginning of the shelf life study 
to simulate shipment from processor to retailer location. Shelf 
life studies were used to examine the effect of light on color 
stability and residual nitrite. Light treatment used was 100 
foot candles constant light at 2 C. Samples were taken at 0, 7 
and 14 days for reflectance color data and at 0, 7, 14 and 21 
days for residual nitrite. Salt content, TBA and pH were 
evaluated at 0 and 21 days. There was greater initial and 
more stable color over time with bacon processed to an end- 
point internal temperature of 5 2  C and 54 C. Additionally, 
there was a loss in color over time for all treatments. Residual 
nitrite levels also decreased with increases in storage time. 
Bacon stored under light had significantly less residual nitrite 
than did bacon stored in darkness. 

The Influence of Vacuum 
Chopping on the Rheological 
Properties of Sausage 
Emulsions 

K. W. Jones, R .  W. Mandigo 
Animal Science Department 

University of Nebraska 
203 Loeffel Meat Laboratory 

Lincoln, NE 68583 

The recent introduction of vacuum applications to commi- 
nuted meat systems has brought about technological claims of 
superior shelf life, improved color, increased emulsion stabil- 
ity and greater smokehouse yields. However, relatively little 
scientific data i s  available to substantiate these claims, ex- 
plain the differences or the influence of a vacuum system on 
rheological properties of the products. A 64 liter Seydelman 
vacuum chopper was used to investigate these properties. 
Treatments were composed of four (4) endpoint chopping 
temperatures (6, 12, 18 and 24C) and two mechancial treat- 
ments; vacuum chopping (VC) and non-vacuum chopping 
(NV). Ultrastructural differences were compared using light 
microscopy and scanning electron microscopy techniques. 
The VC treatment displayed a greater ( P  < .05) emulsion sta- 
bility at high chopping temperatures (24C) while no dif- 
ferences were found at lower temperatures (6, 12, and 18C). 
Emulsion capacity was found to be generally higher (P < ,051 

for the VC treatments than for the NV treatments. The TBA 
values for rancidity were found to be lower (P < .05) after 90 
days for VC at the lower temperature treatments while the 
same trends occurred at higher temperatures. Hunter color 
scores and lnstron textural properties revealed only minor dif- 
ferences in the finished products between the two chopping 
systems. In addit ion, a trend toward slightly greater 
smokehouse yields was observed in the VC treatments. Other 
differences observed were small. 

Influence of Blood Retention 
in the Beef Carcass on Some 
Physical, Chemical and 
Sensory Characteristics of 
Muscle 

R. J. Vimini, R. A. Field, M. L. Riley 
W. G. Kruggel, C. J. Miller, J .  E. Kunsman 

Division of Animal Science 
University of Wyoming 

University Station Box 3354 
Lararnie, WY 82071 

Thirty-nine Good and Choice grade heifers averaging 395 
kg and 36 Good and Choice grade steers averaging 447 kg 
were divided into three groups of 1 3  heifers and 12 steers per 
group. The animals were stunned with a captive bolt stunner 
and the controls were bled immediately after stunning in the 
traditional manner by severing the carotid arteries and jugular 
vein. Experimental heifers were bled 3 or 6 niin after stunning 
while the experimental steers were bled 3 or 30 min after 
stunning by severing the atlas joint and removing the head. 
Blood represented 3.3, 2.3 and 2.2% of the live heifer weight 
for control, 3 min and 6 min groups and 3.6, 2.9 and 2.5% of 
the live steer weight for control, 3 min and 30 min groups, 
respectively. Carcasses from delayed bleeding groups were 2 
to 4 kg heavier than the controls but there were no differences 
(P < 0.5) in color of lean or fat between delayed bleeding and 
controls. Delayed bleeding did not influence ( P  < .05) pH, 
aerobic plate counts, water holding capacity or percentages 
of sarcoplasmic protein, iron, protein, moisture or fat in lon- 
gissimus or biceps femoris muscles. Means for tenderness, 
juiciness, flavor, Warner-Bratzler shear values and cooking 
loss on longissimus and biceps femoris muscles from steers 
did not differ (P < .05) among control, 3 or 30 min groups. 
Biceps femoris muscles had higher mean values for water 
holding capacity, iron and cooking loss than longissimus 
muscles but less fat, less sarcoplasmic protein, and lower 
scores for tenderness and juiciness. Overall, increased blood 
retention in the beef carcass increased carcass weight but had 
very little influence upon characteristics of the two muscles 
studied. 




