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Des Methodes Simples et Combinés pour Augmenter la Tendreté de Boeuf

GeCe Smith, 2.L. Carpenter, T.R. Dutson et R.L. Hostetler

Texas and University College Station, Texas 77843 .U.S.A.

Des muscles de 42 jeunesboeufs élevéas au fourrage ont &té employés pour déterminer
des effets simples et combinés de la stimulation électrique /ES/, d’une refrigération
retardés /DC/ et d’une suspension pelvienne des cotes /PS/, du murissage refrigdéré
/CA/ des faux-filets vendus en gros, et de 1'adoucissement de lame /BT/ des faux-
filets et sous-noix vendus en gros sur le degré du goﬁt et les pertes par la cuisgon
des steaks de faux-filet et de cous-noix. ES ou PS /employeé aéparement/ augmentaient
/P¢.05/ la tendreté et dimlnuaient /P<,05 la force de coupure de steaks faux~-filet,
comparé aux steaks pris des c6tes ou morceaux non-traites /de contréle/. Une tendreté
maximale du muscle longissimug étailt accomplie par ES ou DC des cdtes, suivie par

CA et BT des faux~filets courts. Aucun des premiers traitements d*adoucisasement

/ES3; DC; ou PS/ employds separement augmentait la tendrete du muacle gemimembranosus 3
par contre, des traitements combines --ES, PS; P8, DC; ES, DC, PS--des cotes et 1'emploi
de BT /combine avec PS; ES; PS; PS, DC; ou ES, DC, PS/ du morceau vendu en gros
augmentait /P{.05/ la tendreté et diminuait /PC.05/1a force de coupure de steaks
gous-noixe. Une tendreté maximale du muscle gemimembranosus était accomplie par ES,
PS, DC des cotes suvi par BT du sous-noixe.

Exvruunse ¥ KOMOWHUDOBAHHHO METOZAH YAYIWSHHA OCMAIYOHUA LOBAANHY

r.U.OMAT, 8,1.KAPNEHTEP, T,P,JNTCOH » P,J.I'OCTETJEP
Texacku#t A w M YruBepcurer, Komnezx Crefimen Texac 77843 CHA

JnoTPesAANN MyCKYNH 42 BHASDEXAHHHX H8 NOXHOXHOM RODMY OHKOB, 4TOCH HA{TH GAWHWURHO M
ROMOWENDOBaHREHe BYPerTH BRerTpHuecKoft cruMynanun (BS ), sameanennoro oxaaxzenma (DC ),
nozBemMAHAA TAS0BHX (PS ) GOROB, BHZAGPEKW B oxnazurene (CA ) W oOMArYeHWe RIWEKAME (BT )
onToBHX (unefHHX wacTe#f ¥ BepxEHMX KPYrINX OuPETERCOB HA NPRATHOCTE BKYCA W HA JOHWTOR NpH
BX Bapenwd., ES mmm PS ynorpednnewse ezmuwyHo yBemmuuan (P < ,05) oOGMArUeHWe B YMEHBWUIN
(P <,05) cuny cpesa gmaeftunx gyacre#t, mo cpaBHeRuD ¢ CupmTexcaun W8 HEOCPACOTARHOTO MACA.
Maxcuuansnoe oOMarvenme Mycxyna longissimus Gumo mpuodperexo ¢ ES mam ¢ DC  Goxos.
Bropuw Oumm CA w BT Quneimux wacre#, Huraxue W8 MEpPBHX NMPONECCOB ¢ NONBD OCMArYGHHA

(ES §DC § wmPS ) yunoTpeGiaseMie eAWHHYEO HE NOBHCHIN OOMAIYGHMA MyCKyZa Semimembranosus
Ho, xorza xomOmeupoBamwcsES yPS § PS g DC §ES , DC y PS GoxoB, ¥ KOrZ8 ynoTpPeSNANOCH
BT ( Buecre ¢ PS j§ 0 ES w PS § PS y DC §ES , DC gPS ) Ha ONTOBHX OTPESKAX, TDTAE OCMAr-
yon#e Bospocao (P < ,05) m ywensmmnacs (P { ,05) omas cpesa BepXHMX KDPYIiHX Gupmrexcos.
Maxcuuyu OOMATrYeHMA MyCKyna semimembranosusGuno nprodpereHo ¢ ES , PS , DC GoKOB BMeCTe
¢ BT HE BEpXHMX KPyriHX Oudmrexcos,
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SINGULAR AND COMBINED METHODS FOR INCREASING TENDERNESS OF BEEF

G.C.Smith, Z.L.Carpenter, T.R.Dutson and R.I.Hostetler

Texas A M University College Station, Texas 77843 U.S.A.

Wanderstock and Miller /1948 reported that grass=fed beef was lower in quality, less
tender, less fat /externally and internally/ and more yellow in fat color than grain~fed
beef., Bowling et al./1977/ reported that grain-fed beef is more tender, more desirable in
flavor and more palatable than is forage-fed beef, Tenderization techniques useful for
beef include: electrical stimulation /Savell et al1.1977/, delayed chilling /Fields et al.,
1976/, pelvic suspension /Hostetler et 8l.,1975/, cooler aging /Smith et al.,1978/ and
blade tenderization /Seideman et 81.,1977/. The present study determined effects of ten=
derization techniques on palatability of steaks from forage=fed cattle.

Experimental procedure

One side of 42 forage-fed steer carcasses received 1, 2 or 3 treatments / ES, PS, DC /3

the opposite sides served as untreated controls,

Electrical Stimulation., Within 1 hr postmortem, sides were given 50 impulses of 440 volts,
5 amps /50 cycles/sec/ using an "Electro~Sting" stunner for 2 min,

Pelvic Suspension. Sides were suspended via the obturator foramen,

Delayed Chilling. Sides were chilled at 21°C for 8 hr postmortem, then placed in a 1%
cooler with the control /untreated/ sides.

Cooler Aging., Unwrapped shortloins were stored at 1°c for 14 days.

Blade Tenderization., Top rounds were tenderized twice, shortloins were tenderized once
using a Ross Meat Tenderizer /Model TC=700/.

Carcass Shrinkage, Sides were weighed at 1, 24 and 48 hr postmortem,

pH and Temperature Decline. Temperature and pH of longissimus from every side were
monitored at 1, 3, 6, 12, 24 and 48 hr postmortem,
Carcass Evaluation. U.S.D.A. grades were assigned to each silde,

Steak and Muscle Samples. Samples were removed /60 hr postmortem/, wrapped in polyethylene-

coated freezer paper and frozen-stored at -18°¢,
Sensory Panel Evaluation and Warner-Bratzler Shear Values. Thawed /24 hr at l°C/ steaks

were cooked to 70°C in & 177°C oven, A trained sensory panel / 8 members / evaluated
palatability; 4 to 6 cores /1,27 cm/ per steak were sheared,

Proximate Analysis and Water Holding Capacity. Longissimus muscle /13th rib/ was frozen
/LNZ/ and powdered /Waring Blendor/; moisture /24 hr, 102°C oven=drying/ and fat / 8 hr,
ether extraction/ were determined, Longissimus muscle was pressed at 281 kg/sq cm for

5 min to measure water holding capacity.
Sarcomere Lenght, Longissimus muscle was homogenized /10 sec/ in 0.25 M sucrose;

10 sarcomeres in each of 25 myofibrils were measured,
Statistical Analyses, Analysis of the data was accomplished ueing analysis of variance,

paired~t analysis and multiple range tests,.

RESULTS AND DISCUSSION

There were no /P< ,05/ differences among the seven initial treatment groups in slaughter
weight, dressing percentage, U.S.D.A. yield or quality grades. Control and treated sides
did not /P ¢ ,05/ differ in: /a/ carcass or longissimus quality characteristics, /v/
longissimus moisture or fat, and /c¢/ with one exception, carcass shrinkage., Sarcomere
lenght was increased by ES; PSy DC; ES, PSy; ES, DCj; PS, DC and ES, PS, DC; results agree
with Chrystall /1976/ for ES, Hostetler st al,/1975/ for PS, and Fields et al./1976/ for
DC, but do not agree with Savell et al, /1977/ for ES or Hostetler et al,/1975/ for DC,
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Table 3. Effects of secondary tenderization treatments on cooking loss, shear force and
palatability ratings for loin and top round steaks.

Loin steak® Top round steak® S
Trait __Secondary treatment Secondary treatment
Untreated CA BT CA,BT Untreated o7
Cooking loss, % 24.5%  21.9° 23.8P¢ g4 gbc 5. 28.5°
Flavor ratthd 5.0° 5.0% 5.0° S,Jb 4.4° k.7b
d !
Juiciness rating 5.1° L G B 4.8% 4.0% 4,2%
Tenderness ratfngd 3.5% &.6b A.Bb 6.4° 3.6° 4.8b
d

Connective tissue rating 4.6% 5.3b 5.2b 6.6° 4.0% 4.9b
Shear force value, kg 1.0 5.0 st 50° 5.5° 4.1°
Overall palatability ratingd 3.9% A.Sb A.Sb 5.4 3.6° Q.Sb

ab

"“Means in the same row and for the same kind of steak, bearing a common superscript letter do not
differ (P>.05).

dMeans based ‘on 8-point rating scales, 8 = extremely desirable, extremely juicy, extremely tender,
none and extremely desirable for flavor, juiciness, tenderness, amount of connective tissue and
overall palatability, respectively.

€cA = cooler aging, BT = blade tenderization.
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Table 1. Effeots of tenderization techniques on
palatability traits of loin steaks

Loin t akr
Trait El s
Treatment Initial Initial Inltlal Initial
Untreated treatment treatmept treatmegt treatment
alone plus GA® plus BT® plus CA,BTS
| Qonnective tlssue ’
“"" rating ES Ty 5.3%¢ 5,900 g ghad | g A
| Connegtive tissue : : .
rating DO 4,72 4,58 5,180 5,609 6.2°
Connective tissue . :
rating PS 4.7% 6.0° 6.5Y 6ed® 7.0
| Qonneative tissus a
rating ES, DO 4.4 6.1b 6.4b 6.5b 6,7b
Conneative tissue e i
| rating BS, PS 4.9 5,8°9 Gas gl s
| Connective tissue o b ‘ .
rating PS, DO 5.2 6.1 6437 6.2° 6.4
| Connective tlassue .
| rating ES, DO, PS $,5% 6.2b 6.4b 5,3b 5,6b
: Tenderness rating ES 3,18 4.8b 5.4 5.3b ‘o 5b
| Tenderness rating DO 3,62 4,0% 4.5ab 5.0b 6,1°
| Tenderness rating Ps 3,8% 5.6b° 6.3d° 5.9b° '7.1d
Tenderness rating ES, DC 3,5% 507b 5.8b 6od? 646°
Tenderness rating E3, PS 3,72 5'rbo 6.2d° S.Bbc 6.9d
. Tenderness rating Ps, DO 4,28 5.5b 6,1 6.1 6.2b
| Tenderness rating  ES, DO, P8 2.9° 5.6° 6.2 5.9 643°
Shear foroe, kg ES 7.8% 4,6 3;6b° 4;4b 2;3°
Shear force, kg DC 7.9% 6,620 5447 5,0° 2,9°
Shear force, kg P8 6+2° 4,5° 3,8° 3,8° 2,6°
Shear force, kg ES, DO y.0" FE g 3,6 3.0° 2,7°
Shear foroe, kg ES, PS 649% 4" 3,499 3,599 4%
Shear force, kg Ps, DC 5.9° 4,3 440 3,8° 3,5°
| Shear farce, kg BS, DO, B8 7,5° 4,6° 4,2 3.8 343>
Palatability rating ES 3,72 4,5%° W 5,0° 5,0°
Palatability rating DO 4,0° 4,320 4,580 5,0 5,3°
i Palatability rating PS 4ooa 5.4b 5.4b 5'3b 6v1b
Palatability rating ES, DC 3,9% 5.4b Sel 5'5b 5.1b
Palatability rating ES, BS 4,18 5447 5,5 543 5,5°
Palatability raring PS, DO 4,3 5,27 5.2b 5o3b 5.4b
Palatability rating BS, DG, PS  3.4% 5.0 5,2P 5,5° 5,2P

abcheans in the same row, and for the same tralt, bearing a common superscript letter do

not differ /P> .05/
epg= eleotrical stimulation, DO= delayed chilling, PS= pelvic suspension

fyean values based on 8-point scales /8=none, extremely tender and extremely desirable
for oonnective btissue, tenderness and palatability, respectivelyj mean values for
shear force are kg required to shear 1.27 om cores

80A= cooler aging, BT = blade tenderization.
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Table 2, Effects of tenderization techniques on palatability

traits of top round steaks

Top round stenkf

a Initial Initial
Trait Treatment Untreated treatment treatment
alone plus BTE

Connective tispue rating ES 4,0a 4,3% 5.2b
Connective tissue rating DC 3,5% 3.9% 5.1b
Connective tissue rating PS 4442 49" 5452
Connective tissue rating ES,DC 4,2° 4.6° 612
Connective tiscue rating ES,PS 3:1% 5.0h 5,8°
Connectiva tissue rating P00 4" 5.2h G g
Connective tissue rating ES,D0,PS 4,1% S.Qb 5.6b
Tenderness rating ES, 3,52 % 5.2b
Tenderness rating DC 3.1a 3.38 4.8b
Tenderness rating P 3.8% 4.Bab 5.6b
Tenderness rating ES,DC 297 4,08 4,8%
Tenderness rating ES, PS P 4.7b 5¢5°
Tenderness rating PS,DC 3.62 4.9b 6.0°
Tenderness rating ES,DC,PS 3.4°% 540° 56

Shear force, kg ES 5,69 T 4407
Shear force, kg DC 5462 543% 4,6°%
Shear force, kg PS 53> 4.7ab 3-5b
Shear force, kg 3S, DC P 5,22 443°
Shear force, kg B8, P8 558 1.?h 3.3b
Shear force, kg PS,DC 4.9 4.2° B o
Shear force, kg ES,DC,PS 6,92 4.5b 3-7b
Palatability rating ES 346° 3,7% 4.7°
Palatability rating DC 3,2° 3,42 4447
Palatability rating PS 3.5% 2> 4,6
Palatability rating ES,DC 4,0 3,8°% 445°
Palatability rating ES, PS S 4,2%° 4T
Palatability rating Ps,DC o T 4.5b 5.0b
Palatability rating ES,DC,PS 3.5° 4.5° 449"

abe
Means in the same row, and for the same trait, bearing a common super=

gcript letter do not differ /P<.05/.

ES = electrical stimlation, DC = delayed chilling, PS = pelvic suspenslon.

@

Mean values bagsed on 8-point scales /8= none, extremely'tender and eftremely
desirable for connective tissue, tenderness and palatability, reapectively/;
mean values for shear force are kg required to shear 1.27 cm cores.

BT = blade tenderization,

8]





