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Cattlemen’s Day 1999

EFFECTS OF POST-BLEEDING VASCULAR INFUSION OF
CATTLEWITH A SOLUTION OF SUGARS, SODIUM CHLORIDE,
AND PHOSPHATESOR WITH CALCIUM CHLORIDE
ON CARCASSTRAITSAND MEAT PALATABILITY?

M. E. Dikeman, T. E. Dobbels,
M. C. Hunt, and J. J. Schoenbeck

SUmmary

We evaduaed the effects of post-
exsanguination vascular infuson a 10% of live
weight of asolution of sugars, sodium chloride,
and phosphates (MPSC) or of calcium chloride
on carcass traits and mest palatability. Dressng
percentages were 4% higher for carcasses
infused with the MPSC and 2.5 % higher for
carcasses infused with calcium chloridethan for
controls. USDA qudlity grades were not af-
fected by vascular infuson. Infuson with ca-
cium chloride caused undesirable intermuscular
flud accumulation and two-toned color in
several muscles. It aso caused higher Warner-
Bratzler shear vauesand lower trained sensory
panel scores (P<.05). MPSC infuson may
offer financid benefits by increesing dressing
percent, but it has no other mgjor effects.

(Key Words: Vascular Infusion, Meat Quality,
Meat Palatability.)

Introduction

Vascular infusion near theend of bleedingis
areatively new techniquedevel oped toimprove
and reduce variation of meat quaity. The
process involves sunning, exsanguination by
severing the jugular veins, and infuson of fluids
containing sugars and mineras through the right
carotid artery. These fluids are ddlivered usng
apumping sysemat pressuresdightly below the
blood pressure of resting live cattle. In severa

studies reported in the literature, vascular infu-
sion has increased tenderness, decreased car-
cass weight loss, accelerated pH decline post-
mortem, and increased chilling rates of muscle.
In other studies, injection of .3M cacium chlo-
ride into muscles at 24 to 48 hours postmortem
has improved tenderness.

Our objectives were to determine dressing
percentages, carcass shrink, by-product
weights, yidd and qudity grade information,
Warner-Bratzler shear force, and trained sen-
sory pane scores of steaksfrom cattle that had
received carcass infusion treatments.

Experimental Procedures

Gran finished Hereford x Angus steers
(n=36) were obtained from acommercid feed-
lot where they had been fed a typica corn-
based diet for 140 to 155 days. Cattle were
shipped approximately 310 milesto the Kansas
State Universty Beef Research Unit wherethey
were provided feed and water until 12 hr prior
to daughter. The animas were daughtered in
two groups of 18, about 70 days apart (three
head in each of two trestments and a control
group) on 2 consecutive days. Theaveragelive
weight at daughter was 1181 + 75 |b. Steers
were daughtered at the KSU Meat Laboratory
by humane procedures. They were stunned
with a captive bolt, the jugular veins were sev-
ered, and bleeding continued for approximatdy
3 min. Then the carcass wasinfused to 10% of
itslive weight viathe right carotid artery using a
delivery system developed by

'Appreciation is expressed to the National Cattlemen’s Beef Association, Greenwood
Village, CO; North American Meat Processors Association, Reston, VA; and MPSC, Inc., Eden
Prairie, MN for their financia support of this research.



the Meat Processing Service Corporation, Inc.
(MPSC, Inc.) of Eden Prairie, MN. Cattle
were assigned randomly to one of thefollowing
trestment groups: 1) noninfused, control (Con);
2) infused with the standard MPSC solution
containing 98.52% water, .97% sugars, .23%
sodium chloride, and .28% phosphate blend
(MPSC-infused); and 3) infused with .3 M
(3.3%) CaCl, in water (CaCl,-infused). The
infusion process was conducted by employees
of MPSC who developed the technology,
specidized equipment, and technique over the
last decade. It ddivers fluids a pressures
dightly below the norma blood pressure of
cattle. Cattlewereweighed onarail scaeprior
to bleeding and after vascular infusion. They
were dressed using standard procedures and
chilled at 36EF usng a1 min cold water spray
every 15 min for 8 hr after cooler entry. Car-
casses were ribbed a 24 hr postmortem, and
USDA yidd and qudity grade traits were ob-
tained. Carcasses were regraded at 48 hr
postmortem. Longissimus lumborum and
semitendinosus muscles were removed and
vacuum aged for 13 days, at which time they
were cut into 1-inch-thick steaks and frozen for
later Warner-Bratzler shear force and descrip-
tive attribute evauation by a trained sensory
pand. After thawing, steaks were cooked in a
Blodgett modified broiling oven to 150EF and
cooled for 2 hours; then ¥~inch-diameter cores
(pardle to muscle fibers) were evaluated for
Warner-Bratzler shear force on an Instron
Universad Testinglnstrument. Steaksfor sensory
panel evaluation were cooked and cooled the
same way. No more than eight samples (repre-
senting different treetments) were presented in
one pand session. Steakswere cut into Y2 x %2
x 1 inch cubes for evaluation and scored on a
scale of 8 = extremdy tender, extremdy flavor-
ful, extremdy juicy, no connective tissue; 1 =
extremdy tough, extremey bland, extremdy
dry, abundant connective tissue.

Results and Discussion
The mean dressing percentage was about 4

% higher (P<.05) for MPSC-infused cattleand
about 2.3 % higher (P<.05) for CaCl,-
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infused cattle than for Con cattle (Table 1).
Using acarcass price of $1/Ib and an average
carcassweight of 725 Ib, carcasses from cattle
infusad with the MPSC solution had a $30
advantage over noninfused cattle. Carcass
cooler shrink was not different between Con
and MPSC-infused cattle, but cattle infused
with CaCl, showed greater (P<.05) cooler
shrinkage. No differences in hide, tongue, or
head weights were found among trestment
groups, but hearts and livers were heavier for
steers infused with the MPSC solution. At 24
hours postmortem, lean was firmer and finer
textured (P<.05) for Con carcasses than for
those infused with either solution (Table 2).
Percentage of purge from vacuum-packaged
muscles was Smilar among trestments after 14
days of aging (Table 2). Infusion had no effect
on USDA yidd and qudity grade traits (Table
3).

Musclesfrom carcassesinfused with CaCl,
had markedly higher (P<.05) Warner-Bratzler
shear force valuesand lower scoresfor sensory
panel tenderness (lesstender), connectivetissue
(more abundant), and juiciness (drier) than
those from MPSC-infused or Con carcasses
(P<.05; Table 4).

Severa musclesfrom carcassesinfused with
CaCl, were in atetany contraction when rolled
into the cooler. This contraction likely was the
reasonfor sgnificant toughening. Severd sudies
had shown that injecting .3M CaCl, into mus-
clesat 24 or 48 hours postmortem resulted ina
tenderness improvement. Our .3M CaCl,
infusongpparently incorporated enough calcium
to cause extensive muscle contraction but not
tenderization. No differences in tenderness or
paatability traitswere noted between carcasses
infused with the MPSC solution and Con car-
Casses.

In conclusion, vascular infuson a 10% of
live weight with the MPSC solution  increased
dressing percentage and had minimd effectson
meet paatability of grain-fed steers. Infuson
with.3 M CaCl, increased dressing percentage
but caused undesrable intermuscular fluid
accumulation, toughness, and lower flavor and
juiciness scores.



Tablel. Effects of Vascular Infusion of Hereford x Angus Cattle with the MPSC
Solution or Calcium Chloride on Carcass Weight, Dressing Per centage and
Organ and By-Product Weights

ltem CON MPSC CaCl, SE
Liveweight, Ib 1166.9 1222.9 1156.1 44.2
Hot carcass weight, Ib 727.9° 811.92 747.7° 27.9
Dressing percentage 62.42 66.4° 64.7% 44.0
Carcass shrink percentage (24 h) 1.24 1.02 .70 27
Chilled carcass weight (48 h), Ib 725.0 807.0 759.0 11.5
Carcass shrink percentage (48 h) 382 662 1.28° 28
Hide weight, Ib 95.3 90.6 95.7 13.6
Tongue weight, Ib 24 35 3.3 2
Head weight, Ib 27.8 31.3 29.3 9.3

b\ eans within the same row with different superscript letters differ (P<.05).

Table2. Effectsof Vascular Infusion of Hereford x Angus Cattlewith MPSC Solution
or Calcium Chloride on Longissmus Muscle Quality Attributes

ltem CON MPSC CaCl, SE
Lean color, 24 ¢ 5.0 3.6 4.8 37
Lean color, 48 h? 4.3 4.2 47 37
Color uniformity; 24 hP 4.7 3.8 34 37
Color uniformity, 48 hP 4.7 4.4 41 37
Lean firmness, 24 tf 6.59 459 5.9 42
Lean firmness, 48 If 5.7 5.8 5.9 42
Lean texture, 24 If 5.8 47" 3.89 54
L ean texture, 48 If 5.7 55 5.0 54
Surface moisture, 24 1.2 1.6 2.5 24
Surface moisture, 48 Hf 1.1 1.2 2.1 24
Heat ring, 24 H 1.4 1.5 13 21
Heat ring, 48 H 1.3 1.2 1.3 21
Longissmus muscle purge, % 2.3 3.2 35 5

Semitendinosus muscle purge, % 2.7 3.8 31 5

2 = bleached red; 4 = cherry red; 8 = very dark red.

b1 = uniform; 5 = extreme two-toning.

€1 = very firm; 8 = extremely oft.

91 = very fine; 8 = extremely coarse.

€1 = very dry; 8 = extremey mois.

"1 = none; 5 = extreme hedt ring.

9hiMeans within the same row with different superscript letters differ (P<.05).
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Table 3. Effectsof Vascular Infusion of Hereford x Angus Cattlewith MPSC Solution
or with Calcium Chloride on USDA Yield Grade and Quality Grade

Item CON MPSC CaCl, SE
Hot carcass weight, Ib 727.9° 811.9° 747.7° 12.6
Prdiminary yield grade (PYG) 3.2 34 3.3 A1
Adjusted PYG 3.3 35 34 10
REA, in.2 12.2 12.9 11.9 24
Kidney and pelvic fa, % 1.6 15 1.6 18
USDA YG 3.0 3.2 3.3 A7
Fat cover score 3.8 3.8 3.6 24
Bone maturity, 24 h A®? A5t AB? 5.0
Lean maturity, 24 h AS8D A% a ATOD 5.0
Overdl maturity, 24 h A®® A8 A®e -
Marbling 24 h Sight”® Sight®’ Sight®* 1.0
USDA QG, 24 h Sdlect’ Sdlect®’ Select®? -
Lean maturity, 48 h AS3 A AB4 5.0
Marbling, 48 h Sight"? Sight"? Sight** 1.0

b\ eans within the same row with different superscript letters differ (P<.05).

Table4. Effectsof Vascular Infusion of Hereford x Angus Cattlewith MPSC Solution
or with Calcium Chloride on War ner-Bratzler Shear Force and Descriptive
Attribute Sensory Panel

ltem CON MPSC CaCl, SE
Longissmus muscle
Shear force, kg 3.42 4.0° 5.8 39
Myofibrillar tenderness® 4.9° 5.9 4.72 13
Connective tissue® 7.0° 7.1° 6.22 14
Overdl tendereness® 6.1° 6.2° 497 14
Jiciness® 5.8 5.8 5.52 12
Favor intengity® 59 59 5.7 A1
Off flavor® 7.7° 7.4% 7.42 .10
Semitendinosus muscle
Shear force, kg 4.9 4.6 4.8 A3
Myofibrillar tenderness” 54 55 55 A3
Connective tissue® 6.12 6.5° 6.12 14
Overall tenderness” 55 5.7 5.6 14
Jiciness 5.5° 5.32 5.5% 12
Flavor tenderness” 5.7 55 54 A1
Off flavor® 7.6 7.7 7.7 .10
Ground beef shear force, kg 20 1.9 21 A8

b\ eans within the same row with different superscript letters differ (P<.05).

8 = extremely tender, no connective tissue, extremely juicy, extremdy flavorful, and no off flavor.
1= extremdly tough, abundant connective tissue, extremely dry, extremely bland, and extensve off
flavor.
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