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P roduction

f i 6* conservation is  o f v ita l importance to the meat industry which is  one o f the major consumers of energy 
1 9 food industries . For meat products tha t require only minimal or no reheating, p rerigor cooking of hot>ed
‘ "der.

muscle would appear to be a feasib le  method to lower un it energy cost. Marsh (1977) cited improved

«1

is 5 ness and reduced cooking losses as advantages to p rerigor cooking with a lte ra tions  in shape during cooking 
ähd MP° SSib16 ^advan tage . Ramsbottom and Strandine (1949), Paul et a l . (1952), Weidemann et a l . (1967) and Cia 

^ärsh (1976) have found prerigor cooked muscle to be more tender than postrigor cooked muscle. However, Ray 
(1980) and Montgomery et a l. (1977) reported decreased tenderness in prerigor cooked muscle.

iw 0ry and physical charac te ris tics  of hot boned, p rerigor cooked beef muscle (especia lly th in -s lice d  products) 
Poŝ  l?ot Been extensively documented. Thus, in th is  study we evaluated those charac te ris tics  on pre- and 

r i 9or semimembranosus and semitendinosus muscles cooked by three methods.

Sei

P erMental

TOTssSlcal s tim u la tion , muscle boning and cooking procedures
Cart short-scrotun c a ttle  w ith an average liv e  slaughter weight o f 490 kg were used. Both sides of a ll 
Pceri365 were sut>Jected t0 e le c tr ic a l stim ulation w ith in  1 hr post-stunning. The e le c tr ic a l stim ulation 
seinit Ur® consisted o f 100 impulses o f 1 sec duration using 100 V and less than 5 amps. The semimembranosus and 
P o ^d in osu s  muscles from one side o f 30 short-scrotum bull carcasses were removed w ith in  1.5 hr 
^ x s a n g u in a t io n ,  while the same muscles were removed from the opposite sides a fte r  7 days of cooler storage

&6f0r
being cooked, muscles were rubbed with a commercial roast beef preparation, placed into PVDC bags, 

Stê e d  and cooked to an in terna l temperature o f 68°C using one o f three cooking systems. These systems were 
water vat or convectional e le c tr ic  oven. Following cooking, when the roasts had cooled to 25°C, 

h i 9 sections were removed from the in te r io r  o f each muscle, vacuun packaged and frozen at -28°C. Sections 
d at -28°C fo r  45-60 days and then evaluated fo r  sensory and physcial cha rac te ris tics . A second study 

6l«ctK 24 steers and 20 short-scrotum bull carcasses. Only one side of these carcasses was subjected to 
cH i  1Câ  stim ulation using the process previously described. These c a ttle  were derived from seven breed 
CQ%!nüations invo lv ing the Charoláis, Hereford, and Brangus breeds o f c a tt le . The remaining procedures were 

°n bo both studies.
h is^ a ^ L Panel and physical evaluations
^ t iw Secti°ns were thawed at 3°C fo r  36 hr before they were served to the panelists. Thaw loss percentages were

ned from pre- and post-thawing weights. 
V ? raphic scale (8 = very rare , 1

Degree of doneness was scored by two evaluators using an 8-point 
very well done). Samples were approximately 7°C at the time of serving.

S Cedubes (1.2 cm) were served to panelists. A 10-member descrip tive  a ttr ib u te  panel trained according to 
■'low^res ou't l i ned by AMSA (1978) was used to evaluate samples. Panelists assigned scores according to tb  
)Uic Wlng a ttr ib u te s  and scales: tenderness, 8 = extremely tender. 1 = extremelv touah: iu ic iness . 8 = ext

the
tenderness, 8 = extremely tender, 1 = extremely tough; ju ic in e ss , 8 = extremely

i6r) 1 = extremely dry; connective tissue amount, 8 = none, 1 = abundant; and roast beef and seasoning 
S|ki cni^y, 8 = extremely intense, 1 = extremely bland. Six samples were evaluated at each session: paired hot- 

1 d-boned samples from each o f the three cooking methods.
v e .

S e-| deferences in tenderness were detected between hot- and cold-boned roasts served as cubes, the sensory 
% n also evaluated th in ly  s liced (2 mm) semitendinosus muscle. The s trips  o f sliced muscle were ro lled  to a 
rt^Vinl0n ° f  1*2 x 1.2 x 3.8 cm and held together with toothpicks. The samples were served au ju s ; ju s t before 
S  i n9, they were dipped fo r  3 sec in a hot (77°C) so lu tion prepared from a dry mix (The R. T. French Co.). The 

dgredients were mixed with water on a 1 g to  30 ml ra tio  that was heated to b o ilin g .
S pi

?s were sheared w ith the Instron and Warner-Bratzler shear machines according to procedures outlined in the 
9^8) guidelines. A ll cores were 1.27 cm in diameter. Each core was sheared twice with eight cores per 

fQrCe Objected to Instron maximum single blade shear force and two cores used fo r Warner-Bratzl er shear

lutl
% t^ t jc ai analyses

ere analyzed according to analysis o f variance procedures (Steel and T o rrie , 1960).
$̂1ybTs

and discussion

t ’ and physical cha rac te ris tics  fo r  hot- and cold-boned semimembranosus and semitendinosus roasts are given 
j'd Comparisons are made only between hot- and cold-boned roasts w ith in  a muscle or sample form (cubes

y

* .acKin°r Co°ked roasts. Shear force values obtained from both the Universal Instron and Warner-Bratzler shear 
es support the tenderness differences found by the sensory panel between hot- and cold-boned roasts. Shear

; p d s lices) presented to pane lis ts . For both muscles served as cubes, cold-boned or postrigor cooked roasts 
'rSi"j abed as being more tender, lower in the amount o f connective tissue and less ju ic y  than hot boned or 

Co°ked roasts.
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force values obtained a fte r cooking and before freezing on adjacent muscle samples to those used in th is  study 
also re flec ted  greater tenderness fo r cold-boned than fo r hot-boned roasts (Ray et a l. ,  1980). Also, decrease0 
tenderness o f p rerigor cooked pork lo in  chops and roasts has been reported by Montgomery et a l. ,  1977). Howev^’ 
several studies have shown that p rerigor cooked muscle is  more tender than muscle cooked a fte r the completion 
r ig o r (Ramsbottom and Strandine, 1949; Paul et a l . ,  1952; Weidemann et a l . ,  1967). Cia and Marsh (1976) found 
that beef sternomandibularis muscle was quite tender when cooked prerigor by e ithe r water or microwave 
techniques. They suggested that the improved tenderness o f p rerigor cooked muscle was the resu lt of 
supercontraction which produced fib e r shatte ring ; whereas when increased toughness has been found in prerigof 
cooked muscle, (Montgomery, et a l . ,  1977), resu lts  have been a ttr ibu ted  to heat-stimulated contraction of heat 
r ig o r without f ib e r shattering. I t  is possible that in our study, the slower cooking methods employed produce0 
extensive heat r ig o r rather than supercontraction. Panelists commented that many o f the partic les  of complete 
masticated hot-boned cooked product were "hard" and "g r it ty "  in tex tu re . Panelists probably associated th is  
"g r it t in e s s " w ith more connective tissue in hot boned samples, when in fac t i t  was probably extensive areas 0 
supercontraction nodes produced under heat r ig o r. The shear force values fo r pre- and postrigor roasts in ° ar 
study are very s im ila r to those found on adjacent roasts a fte r cooking and before freezing (Ray et a l. ,  1980;* 
Thus, the freezing and thawing o f these roasts exerted no e ffe c t on shear force values.

Although, sensory panelists detected reduced tenderness in hot-boned prerigor cooked semitendinosus roasts se 
as cubes compared to cold-boned semitendinosus samples, no p a la ta b ility  differences were found between cold- 
hot-boned roasts when samples were served as s lices . Thus, i t  would appear th a t, regardless of the cooking 
method, the p a la ta b ility  of p rerigor cooked beef probably is quite acceptable when i t  is served th in ly  s l i ce ‘ ar 
Because we were unable to obtain consistent and uniform samples fo r shearing, no Instron or Warner-Bratzler 
force values are given fo r sliced product. Although differences between muscles and sample forms were not aflj
s ta t is t ia l ly  analyzed, semitendinosus muscle served as s lices were more ju ic y  and had more intense roast bee g 
seasoning fla vo r than when the same muscle was served as cubes. This d ifference was probably due to our ser 
the si ices au jus .

The cooking methods used on the roasts exerted no influence (P>0.01) on any o f the sensory and physical 
measurements. Likewise, no in te raction  e ffects  were detected between boning temperature and method of cooki 
Even though the hot water vat cooking system required less time per un it weight to reach an internal roast 
temperature o f 68°C than the other systems, th is  method did not a ffec t p a la ta b il ity .

In the second study, the major difference was again the higher tenderness scores and lower Warner-Bratzler and
Instron shear force values fo r roasts cooked from cold-boned, postrigor muscle compared to roasts cooked fn° 
hot-boned, p rerigor muscle. E le c trica l stim ulation had no e ffec t on sensory or physical t r a i t s ,  except tha 
tenderness differences between cold and hot-boned beef were less from sides that were e le c tr ic a lly  stimulate  ̂
compared to sides receiving no e le c tr ic a l s tim ula tion . The influence o f sex (steer vs short-scrotum bulls) 
breed on sensory and physical charac te ris tics  was also minimal.

The cooking of hot-boned, p rerigor semitendinosus and semimembranosus muscles by cooking methods s im ila r to ,y 
o f our study may resu lt in tenderness reductions. However, when th is  non-reheated product is  used in a th i ^  
s liced or s im ila r form, any tenderness problems should be elim inated. Cooking o f hot-boned prerigor muscle 
resu lt in s ig n ifica n t energy savings, especia lly i f  the product does not require reheating.
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%1
Sensory and physical charac te ris tics  o f beef roasts as influenced by muscle, sample form at evaluation 
and postmortem boning temperature.
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Semimembranosus 
Cold
Boned

Hot
Boned

Semitendi nosus
Cold
Boned

Hot
Boned

Thin s lice  
Semitendi nosus 
Cold Hot
Boned Boned

Hd,erness*

JUi
cinessa

C  beef fla vo r 
l®hsi tya

l i n in g  fla v o r 
^ S i tya

'"«W 1OSS, %

Sc°rea 0t doneness
Irij,
bli(i °n maximum single 

shear force (kg)

f0rCgr~j®r a tzl er shear

6.4b 5.3b 6.6b 5.2C 7.7 7.7
7.1b 6.2C 7.4b 6.5C 7.9 7.8
5.2b 5.7C 4.8b 5 .4 c 6.5 6.6

4.7 4.6 4.1 4.0 5.3 5.3

3.1 ' 3.4 2.6 2.7 4.4 4.6

8.3 7.2 9.6 9.6 12.4b IO.5 C

3.0 2.9 2.7 2.7 2.7 2.9

6.5b 9.8C 6. lb 9.2C - -

4.3b 7 .3 c 3.9b 6 .5 c

- Of* "j
^  con systems based on 8 = extremely tender, ju ic y  and intense in roast beef and seasoning in te n s ity ; none 
S f  a®c tive  tlssu f; amount and very rare in degree o f doneness. 1 = extremely tough, dry and bland in roast
“Ci and seasoning in te n s ity , abundant in connective tissue amount and well done ii. degree of doneness.

C f.O H  the same lin e  under a muscle and sample configuration category possessing d iffe re n t superscripts 
Sl9 n ific a n tly  d if fe re n t (P<0.01).
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