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We may need to get more vocal about this
topic. 1 feel that the signal must come from
industry. So, for example, the next time you
would like to hire an individual with some
meat science training for an internship, sum-
mer position or special project, call a univer-
sity food or animal science department and
let us (meaning the academic community)
know. Early exposure to the meat industry
will help prepare graduates for work in this
industry and may also spark interest in con-
tinuing on to graduate degrees. The univer-
sity administration may also take notice
when companies come to campus to recruit

or when a number of position notices go un-
filled.

An important link also exists between gradu-
ate student education and research, as re-
search funds fuel most graduate student pro-
jects. On a national level, we must look for
ways to increase funding of research in meat
science topics. The Natural Sciences and
Engineering Research Council (NSERC) has
several initiatives that provide for joint fund-
ing of research projects with industry sup-
port. For example, for a minimum contribu-
tion of $5,500 per year from a company, the
NSERC Industrial Postgraduate Scholarship
Program will contribute an additional
$13,8000 toward a graduate student scholar-
ship and the company gets the added benefit
of research of mutual interest. Our member-
ship includes many of Canada’s top meat sci-
entists and meat and poultry companies and
affiliated agencies. So, make a connection
and get another graduate or two entering our
profession.

Well, I’ll get off my soapbox now. I wel-
come your questions and comments.
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BIOGRAPHIC DETAILS

——— 1 L.E. Jeremiah is
presently a re-
search scientist
with  Agricul-
ture and Agri-
Food Canada at
their Lacombe
(Alberta) Re-
search Centre. He is in charge of all sensory
and consumer meat research studies and is
program leader for preservative packaging
research.

He received his B.Sc. in Animal Science
from Washington State University in 1965,
his M.Sc. in Animal Husbandry (Meat Tech-
nology) from the University of Missouri in
1967 and his Ph.D. in Animal Science (Meat
Science) from Texas A&M University in
1971.

Dr. Jeremiah worked as a meat laboratory
technician, research assistant, county exten-
sion agent, teaching assistant, real estate
salesman, county extension director, and
technical writer, before accepting his present
position in February 1975

Dr. Jeremiah’s research stimulated improve-
ments in both vacuum packaging equipment
and materials, provided the basis for im-
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provement and revision of lamb carcass grad-
ing standards in both Canada and the United
States and resulted in the development of a
simple, nondestructive means for segregating
beef carcasses into tenderness groups, a proc-
essing and packaging system to markedly ex-
tend pork storage life to facilitate export to re-
mote markets, and contributed to the develop-
ment of a non-mechanically refrigerated con-
tainer to achieve temperature control during
the distribution of display-ready meat prod-
ucts. Dr. Jeremiah has extensively researched
the effects of freezing, frozen storage, and
thawing on meat, the contribution of fat con-
tent to palatability and consumer acceptance;
extension of chilled meat storage life; and
postmortem technologies, used in meat pro-
duction and processing. Dr. Jeremiah pio-
neered the use of sensory profiling approaches
in meat research, and has provided comprehen-
sion reviews on factors affecting meat quality,
the contribution of marbling to beef palatabil-
ity, and factors contributing to consumer selec-
tion and acceptance of meat purchases.

Dr. Jeremiah was cofounder of the Canadian
Meat Science Association and has served as
western director and as president-elect, presi-
dent, and past-president twice. Dr. Jeremiah is
also a professional member of the American
Meat Science Association, Institute of Food
Technologists, Canadian and American Socie-
ties of Animal Science, and the Canadian Insti-
tute of Food Science and Technology. He was
formerly coordinator of the Western Canadian
Research Group on Extended Storage of Meat
and Meat Products (an interdisciplinary, inter-
institutional network of research scientists, en-
gineers, and technology transfer specialists)
and an adjunct professor in the Department of
Food Science at the University of Alberta.
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The Influence of Mechanical Ten-
derization on the Palatability of

Certain Bovine Muscles
L.E. Jeremiah, AAFC, Lacombe

The success of any product in the marketplace
depends upon its appeal and acceptability to
the consumer. Consequently, for any industry
to be successful it must be aware of consumer
preferences and desires regarding its product.
The beef industry is no different.

Although a relatively high proportion of Cana-
dian consumers interviewed in a recent survey
perceived the quality of beef to have improved
over the past decade (31.2%), because it had
become leaner (63.6%), it had become more
tender (16.7%), it had become more flavorful
(14.5%), the breeding and feeding of beef ani-
mals had improved (14.1%), and more appro-
priate beef cuts had been provided (12.8%), a
relatively large proportion of the consumers in-
terviewed (27.5%) also perceived beef quality
to have deteriorated over the past decade, be-
cause it had become less tender (17.5%), it
contained more preservatives, chemicals, and
additives (14.6%), and beef animals were
force-fed (10.2%) and fed more chemicals
(9.7%) (Jeremiah et al. 1993).

Although consumer preferences regarding beef
can vary widely among nationalities, religions,
geographical locations and income and educa-
tional levels, it is obvious consumer satisfac-
tion with beef after purchase is based almost
exclusively on eating satisfaction (Jeremiah,
1982) and eating satisfaction, in the case of
beef, is primarily determined by tenderness
(Jeremiah, 1981). Recent Canadian consumer
surveys have clearly demonstrated approxi-
mately 30% of the beef currently available for
purchase is unacceptable in tenderness and the
tenderness of beef currently available for pur-
chase is excessively variable in tenderness to
assure consistent consumer satisfaction
(Jeremiah et al. 1992 McDonell, 1990). These
conclusions were based on consumer evaluations




of longissimus (rib and loin) steaks. Past research
has clearly documented anatomical locations
within a muscle, muscles, and cuts of meat differ
considerably in tenderness (Jeremiah 1978), with
muscles used for locomotion (round and chuck)
being considerably less tender than muscles used
for support (rib and loin) (Jeremiah 1978). Conse-
quently, any means to improve the tenderness of
the shoulder and leg muscles would be clearly
beneficial to the beef industry in achieving its goal
of 95% consumer acceptance.

Although a considerable amount of research has
been conducted on the effects of mechanical
(blade) tenderization on beef cooking and palat-
ability properties, these studies have largely fo-
cused on one or two muscles in isolation (Jeremiah
et al. 1999). A recent study was conducted which
evaluated the effects of mechanical tenderization
on twelve different muscles or muscle groups
(Jeremiah et al. 1999). These muscles or muscle
groups were removed from both sides of 25 Can-
ada AA beef carcasses. Muscles or muscle groups
from alternate carcass sides were either mechani-
cally tenderized or served as controls (Table 1).

Mechanical tenderization increased thaw-drip
losses from the brisket approximately 1.25% and
cooking losses from the blade-eye by approxi-
mately 2.75%, but did not influence cooking times.
Mechanical tenderization improved the initial and
overall tenderess of the outside round, top sirloin,
striploins, inside round and chuck tender (Table 2).
Mechanical tenderization also improved the initial
tenderness of the sirloin-tip eye and the overall ten-
derness of the eye of round. In addition, mechani-
cal tenderization made the connective tissue less
perceptible in the top sirloin, striploins, and eye of
round. However, it reduced the flavor intensity of
the top sirloin and rib-eye, but improved the flavor
desirability of the inside round. Moreover, the
overall palatability of the inside round and eye of
round was improved by mechanical tenderization.
It should be noted, however, all of the previously
mentioned differences had a magnitude of less than
one full panel unit, and therefore would normally
be considered to be of marginal practical impor-
tance. However, mechanical tenderization did de-
crease the proportion of inside round samples rated
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tough initially and overall from 52 to 20 % and
from 36 to 12% respectively (Table 3), and also re-
duced the proportion of outside round sample per-
ceived to have slight or greater amounts of connec-
tive tissue from 36 to 12%. In addition, mechani-
cal tenderization reduced the proportion of inside
round samples with undesirable flavor from 16 to
0%, and reduced the proportion of unpalatable rib-
eye, inside round, and eye of round samples from
12 to 0, 36 to 8, and 80 to 40%, respectively. Con-
sequently, mechanical tenderization can be effec-
tively utilized to reduce the variability in and im-
prove both tenderness and palatability of certain
muscles, particularly hip muscles. The shift in fre-
quency of overall tenderness ratings to higher lev-
els produced by mechanical tenderization in cer-
tain muscle and muscle groups (for example the
eye of round, a popular but notoriously tough steak
cut purchased by consumers) may provide substan-
tial benefit to the beef industry (Figure 1)
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Figure 1. The distribution of
eye of round overall tender-
ness ratings
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Table1 Muscles or Muscle groups evaluated

6

Industrial Name Muscle Wholesale Cut i Sample Locatidn
ilSirloin tip eye Rectus femops - o giﬁoin tip_ _ **J Dgrsal
[ Outside flat round Biceps femoris Outside round Dorsal
Eye of round Semitendinosus Outside round DS}gaI
Ins;ei;';und - _Semm;e—mgra_no_sus_ Ihside round 7 E:entral
Top sirloin -butt eye Glu-tel'szryr'iediurs Top sirloin ;Anterior
Striploin (main muscle) |Longissimus lomboram [Loin | Anteror
Rib-eye ' Longissimus thoracis Rlb Posterior
éh&n r|b 7 Serratus ventralis Short rib | Central
Bléde eyé ” Blade coml;inz-a_tib;(-ab r;wscleg)r 7 7Chuck iAnterior
_Chrﬁck tendef :Suprasbihatus o b- Chuck ‘Central
? Cross rib (main muscle; ?Tricepsgbrachii (l&né_ﬁé_a&)_w ) Ch_uck | Dorsal )
Brisket | Deep pectoral - 7___ - _ B_ri_skétw - Centrél -




/ Table 2. Least squares means and standard errors for palatability attributes of certain muscles and muscle groups.
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1 N | Perceptible T
Initial Overall ten- | Connective Flavor | Flavor Desi- [Overall Palata-
Muscle | Treatment n Tenderness derness Tissue Juiciness | Intensity rability | bility |
|
SirloinTipEye | Cont. | 25 | 504 | 556 | 613 | 45 | 538 | 547 | 524 |

- T Treat. 25 5.87° 622 6.50 438 | 528 5.52 5.46
T T TTTTSETT T T 028 T 02 022 0.21 016 | o017 | o019
Outside Round | Cont. 25 | 437 | 470 | 493 504 | 572 523 | 487

~ | Treat. 25 5.16% 536 | 538 | 506 569 569 | 537

N o SE 0.23 0.22 0.19 0.18 0.11 0.12 047

Eye of Round Cont. | 25 | 372 | 4315 | s521® 4.08 5.00 T 504 431°

R Treat. 25 423 4.88° 5.69% 4.08 495 5.34 4812 |
SE - 019 | 014 | 012 0.17 014 | 011 0.14 |

Inside Round Cont. 25 4.41° T4t '5.19 454 5.38 5318 [ 473
T Treat. | 25 | 5277 552° 5.69 446 | 514 | 573 | 538 |

o SE | 022 | o019 0.19 0.13 0.13 0.12 [ 0.6

Top Sirloin Cont. | 25 | 483" | 5.34° 6.00° 5.16° 5.80° 5.58 5.35

" Treat. | 25 | 547 5.85° "6.42° | 458 | 533° | 562 550

B SE 0.18 0.16 0.13 0.19 012 | o1 | o014
Striploin Cont. | 25 5.90° 6.11° e56° | 518 | 5.19 576 | 568 |
Treat. | 25 6.712 6777 7.02% T 478 508 | 594 | 598 |

se | | o024 018 | 0.15 019 | o1 T 041 0.15
- A Y I ] éan'ﬁhij‘éa.i.“{
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Table 2 continued

Perceptible
Initial Overall ten- | Connective Flavor Flavor Desi- | Overall Pala-
Muscle Treatment n Tenderness derness Tissue Juiciness | Intensity rability tability
Rib-Eye | Cont 25 6.32 6.58 6.90 5.58 534° | 592 5.97
Treat 25 6.78 6.82 7.02 5.11 4.88° 5.81 5.93
SE 0.22 0.16 0.12 0.19 0.11 010 | 014 g
=
Short Rib I Cont. 13 5.61 5.22 5.06 6.56 6.02 2.53 | 4.31 g
Treat. 13 5.56 5.42 5.34 6.62 6.21 2.89 4.55 ;
| SE 0.30 0.26 0.24 0.11 0.13 0.27 J 0.27 Z
. N A RSO T o ,,ﬁ,7| =
| m
Blade Eye | Cont. 25 4.89 5.51 5.66 5.80° 5.68 5.79 5.53 J_>'
| Treat. 25 5.45 6.00 5.94 5.20° 5.50 6.11 5.92 w
SE 0.20 0.17 0.17 0.16 0.10 0.12 0.16 ‘-_3
B T N m
. -~ S e =
Chuck Tender Cont. 25 4.16° 4,90° 5.70 515 5.85 5.16 467 8
Treat 25 4.82° 5.37° 6.08 5.12 5.78 524 | 501 | >
..... - o i o — I |
SE 0.18 0.15 0.14 0.15 0.10 0.15 0.16 w
—_ — -4 — - — e —_— . - —_—— = -t m
o AU R SR ) (@)
Cross Rib | Cont. 25 5.47 5.95 6.26 5.51 5.86 5.52 | 5.46 Q
| Treat 25 5.62 6.16 6.33 5.54 5.76 567 | 5.70 2'
SE 0.15 0.14 0.12 0.17 0.11 0.15 015 | Ne)
T N o | =
Brisket | Cont. | 25 | 307 348 | 423 | 566 5.66 510 |  3.90
Treat 25 2.89 3.40 4.38 5.62 572 4.99 3.83
SE 0.16 0.16 0.15 0.18 0.10 0.17 0.16
“UMeans in the same column and muscle and trait group bearing a different superscript differ significantly (P<0.05) J
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The proportion (%) of samples in certain muscles and muscle groups perceived

N

N

Dry | Undesira- | Unpalata-
ble ble
Flavor !
52.0 160 | 360
52.0 40 16.0
26.0 20.0 52.0
20.0 120 24.0
68.0 240 | 80.0°
80.0 80 | 400°
' 56.0 16.0° |  36.0°
60.0 0.0° | 80
320| 120 12.0
520 | 120 12.0
28.0 8.0 8.0
480| 00 | 40
12,0 0.0 12.0°
24.0 00 | 00"
0.0 308 | 615
0.0 38.5 61.5
8.0 4.0 8.0
24.0 00 | 120
36.0 24.0 32.0
24.0 16.0 24.0
12.0 8.0 16.0
4.0 40 4.0
20.0 28.0 . 880
16.0 280 | 840

to be tough initially and overall, to contain a slight or greater amount of connective tissue, to
be dry, to be undesirable in flavor, and to be unpalatable overall.
1: Muscle Treatment n Initially Toﬁg Slig-htiPercepti-
Tough h ble Connective
Ove- | Tissue or More
rall
Sirloin Tip I Cont 25 36.0 | 20.0 12,0
Eye | Treat 25 | 240 | 120 40
Outside | Cont 25 56.0 | 44.0 36.0°
Round Treat 25 320 | 200 12.0°
|Eye of Cont. | 25 96.0 | 76.0° 120
Round Treat 25 720 | 32.0° 40
Inside ~ Cont 25 | 520° | 36.0° 280
Round Treat. 25 | 200° |120°| 80
Top Sirloin | Cont. 25 480 | 120 40
Treat 25 | 240 | 40 | 00
Striploin Cont. 25 160 | 160 | 00
: Treat. | 25 | 40 |40 | 00
|Rib-Eye cont 25 8.0 4.0 0.0
Treat 25 80 | 00 00
'ShortRib | Cont. | 13 154 | 30.8 308
| Treat 13 154 | 23.1 154
iBIade Eye Cont 25 36.0 | 20.0 12,0
Treat 25 20.0 8.0 4.0
Chuck Ten- |  Cont 25 68.0 | 32.0 80
der Treat. | 25 480 | 200 0.0
CrossRib | Cont 25 120 | 00 | 00
| Treat 25 120 | 4.0 0.0
Brisket Cont 25 96.0 | 88.0 68.0
Treat 25 96.0 | 100.0 68.0
2P percentages in the same column and muscle and trait group bearing a different superscript differ sig-
nificantly (P<0.05).




