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a&ﬁGY conservation is of vital importance to the meat industry_which is one of ?he major consumers of energy

bop food industries. For meat products that require only minimal or no reheating, prerigor cooking of hot

tmﬁd Muscle would appear to be a feasible method to lower unit energy cost. Marsh (1977) cited improved

aSGQPHESs and reduced cooking losses as advantages to prerigor cooking with alterations in shape during cooking

ing r0SSible disadvantage. Ramsbottom and Strandine (1949), Paul et al. (1952), Weidemann et al. (1967) and Cia

8 . arsh (1976) have found prerigor cooked muscle to be more tender than postrigor cooked muscle. However, Ray
al, (1980) and Montgomery et al. (1977) reported decreased tenderness in prerigor cooked muscle.

S
haFOFY and physical characteristics of hot boned, prerigor cooked beef muscle (especially thin-sliced products)
D“E Mot been extensively documented. Thus, in this study we evaluated those characteristics on pre- and

"gor semimembranosus and semitendinosus muscles cooked by three methods.

N
feey
Tﬁg%r1ca] stimulation, muscle boning and cooking procedures

Cap Y short-scrotun cattle with an average live slaughter weight of 490 kg were used. Both sides of all

Prg, aSses were subjected to electrical stimulation within 1 hr post-stunning. The electrical stimulation
%mﬁdUPe consisted of 100 impulses of 1 sec duration using 100 V and less than 5 amps. The semimembranosus and
bogy -Ndinosus muscles from one side of 30 short-scrotum bull carcasses were removed within 1.5 hr

(2%5 Xsanguination, while the same muscles were removed from the opposite sides after 7 days of cooler storage

Bas
v%are.being cooked, muscles were rubbed with a commercial roast beef preparation, placed into PVDC bags,
%Elm128d and cooked to an internal temperature of 68°C using one of three cooking systems. These systems were

QY&S‘FhOt water vat or convectional electric oven. Following cooking, when the roasts had cooled to 25°C,
%reeb g sections were removed from the interior of each muscle, vacuumn packaged and frozen at -28°C. Sections
%HihE]d at -28°C for 45-60 days and then evaluated for sensory and physcial characteristics. A second study
Yq Zﬁd 24 steers and 20 short-scrotum bull carcasses. Only one side of these carcasses was subjected to
%m.r1ca1 stimulation using the process previously described. These cattle were derived from seven breed

%mﬁnations involving the Charolais, Hereford, and Brangus breeds of cattle. The remaining procedures were
" to both studies.

)
ﬁ?ﬁﬂl;gggil d physical luation
ast el and physical evaluations

%te Sections were thawed at 3°C for 36 hr before they were served to the panelists. Thaw loss percentages were

DhMOmI”Ed from pre- and post-thawing weights. Degree of doneness was scored by two evaluators using an 8-point

M%t draphic scale (8 = very rare, 1 = very well done). Samples were approximately 7°C at the time of serving.

DF%GCUbeS (1.2 cm) were served to panelists. A 10-member descriptive attribute panel trained according to

fuho Ures outlined by AMSA (1978) was used to evaluate samples. Panelists assigned scores according to the

Quk Wing attributes and scales: tenderness, 8 = extremely tender, 1 = extremely tough; juiciness, 8 = extremely

1Men\1 = extremely dry; connective tissue amount, 8 = none, 1 = abundant; and roast beef and seasoning

g Sity, 8 = extremely intense, 1 = extremely bland. Six samples were evaluated at each session: paired hot-
“01d-boned samples from each of the three cooking methods.

DMz?differences in tenderness were detected between hot- and cold-boned roasts served as cubes, the sensory

ﬁme also evaluated thinly sliced (2 mm) semitendinosus muscle. The strips of sliced muscle were rolled to a
%rﬁs1°n of 1.2 x 1.2 x 3.8 cm and held together with toothpicks. The samples were served au jus; just before
“ying$ they were dipped for 3 sec in a hot (77°C) solution prepared from a dry mix (The R. T. French Co.). The
"Sredients were mixed with water on a 1 g to 30 ml ratio that was heated to boiling.

an
MSTES Were sheared with the Instron and Warner-Bratzler shear machines according to procedures.outlined in the
%ﬂ“(1978) guidelines. All cores were 1.27 cm in diameter. Each core was sheared twice with eight cores per
f“me Subjected to Instron maximum single blade shear force and two cores used for Warner-Bratzler shear
3t
oy .
%tﬁst‘cal analyses ‘

Ele analyzed according to analysis of variance procedures (Steel and Torrie, 1960).

I
: "TS AN prscussTon
o
‘“?SEY and physical characteristics for hot- and cold-boned semimembranosus and semitendinosus roasts are given
hT Comparisons are made only between hot- and cold-boned roasts within a muscle or samp]e form (cubes
werer]" Slices) presented to panelists. For both muscles served as cubes, cold-boned or postrigor cooked roasts
p%rja &d as being more tender, lower in the amount of connective tissue and less juicy than hot boned or
%Cmgor Cooked roasts. Shear force values obtained from both the Universal Instron and Warner-Bratzler shear
s Support the tenderness differences found by the sensory panel between hot- and cold-boned roasts. Shear
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force values obtained after cooking and before freezing on adjacent muscle samples to those used in this study
also reflected greater tenderness for cold-boned than for hot-boned roasts (Ray et al., 1980). Also, decreaser
tenderness of prerigor cooked pork loin chops and roasts has been reported by Montgomery et al., 1977). HQWeVe’
several studies have shown that prerigor cooked muscle is more tender than muscle cooked after the completiof 0
rigor (Ramsbottom and Strandine, 1949; Paul et al., 1952; Weidemann et al., 1967). Cia and Marsh (1976) found
that beef sternomandibularis muscle was quite tender when cooked prerigor by either water or microwave
techniques. They suggested that the improved tenderness of prerigor cooked muscle was the result of
supercontraction which produced fiber shattering; whereas when increased toughness has been found in prerigor
cooked muscle, (Montgomery, et al., 1977), results have been attributed to heat-stimulated contraction of heat
rigor without fiber shattering. It is possible that in our study, the slower cooking methods employed produce
extensive heat rigor rather than supercontraction. Panelists commented that many of the particles of comFﬂ,elCe
masticated hot-boned cooked product were "hard" and "gritty" in texture. Panelists probably associated this f
"grittiness" with more connective tissue in hot boned samples, when in fact it was probably extensive areas ©
supercontraction nodes produced under heat rigor. The shear force values for pre- and postrigor roasts in O
study are very similar to those found on adjacent roasts after cooking and before freezing (Ray et al., 1980)-
Thus, the freezing and thawing of these roasts exerted no effect on shear force values.

ur

Although, sensory panelists detected reduced tenderness in hot-boned prerigor cooked semitendinosus roasts Ser;?
as cubes compared to cold-boned semitendinosus samples, no palatability differences were found between cold-
hot-boned roasts when samples were served as slices. Thus, it would appear that, regardless of the cookind
method, the palatability of prerigor cooked beef probably is quite acceptable when it is served thinly slicé Coah
Because we were unable to obtain consistent and uniform samples for shearing, no Instron or Warner-Bratzler o
force values are given for sliced product. Although differences between muscles and sample forms were not £ and
statistially analyzed, semitendinosus muscle served as slices were more juicy and had more intense roast bee
seasoning flavor than when the same muscle was served as cubes. This difference was probably due to our S€
the slices au jus.

rv‘iﬂg

The cooking methods used on the roasts exerted no influence (P>0.01) on any of the sensory and physical
measurements. Likewise, no interaction effects were detected between boning temperature and method of €00
Even though the hot water vat cooking system required less time per unit weight to reach an internal roast
temperature of 68°C than the other systems, this method did not affect palatability.

kinge

r and

In the second study, the major difference was again the higher tenderness scores and lower warner-Bratﬂefrom

Instron shear force values for roasts cooked from cold-boned, postrigor muscle compared to roasts cooked the
hot-boned, prerigor muscle. Electrical stimulation had no effect on sensory or physical traits, except that
tenderness differences between cold and hot-boned beef were less from sides that were electrically stimulaté nd
compared to sides receiving no electrical stimulation. The influence of sex (steer vs short-scrotum bulls) @
breed on sensory and physical characteristics was also minimal.

The cooking of hot-boned, prerigor semitendinosus and semimembranosus muscles by cooking methods simila a1y
of our study may result in tenderness reductions. However, when this non-reheated product is used in a t T"Can
sliced or similar form, any tenderness problems should be eliminated. Cooking of hot-boned prerigor muscle
result in significant energy savings, especially if the product does not require reheating.
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|
Wl i Sensory and physical characteristics of beef roasts as influenced by muscle, sample form at evaluation
and postmortem boning temperature.

Cube Thin slice
Semimembranosus Semitendinosus Semitendinosus
%a Cold Hot Cold Hot Cold Hot
Qacteristic Boned Boned Boned Boned Boned Boned
Te
Mernessa 6.4b 5.3b 6.6b 5.2C 7.7 o
lo
Mective tissue amountd 7.1b 6.2C 7.4b 6.5C 7.9 7.8
Wi ..
'tinessa 5.2b 5.7¢ 4.8b 5.4¢ 6.5 6.6
)
0
ingt beef flavor
Nsitya a7 4.6 4.1 4.0 5.3 5.3
R !
hgoning flavor
Nsitya 3.1 3.4 2.6 257 4.4 4.6
Th
W loss, 4 8.3 7.2 9.6 9.6 12.4b 10.5¢
g
1&?83 of doneness
* 3.0 2.9 2.7 2.7 27 2.9
\HS
Wdyb” maximum single
& shear force (kg) 6.5b 9.8C 6.1b 9.2¢ - -
Tap
’QQQP‘Bratz]er shear
& (kq) 4.3b 7.3C 3.9b 6.5C v =

Yo
iSEY”Q systems based on 8 = extremely tender, juicy and intense in roast beef and seasoning intensity; none
%eﬁnneCtive tissue amount and very rare in degree of doneness. 1 = extremely tough, dry and bland in roast
t and seasoning intensity, abundant in connective tissue amount and well done i1, degree of doneness.

b

R - : . : -
QQ”S_On the same Tine under a muscle and sample configuration category possessing different superscripts
Significantly different (P<0.01).
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