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°°d grade semimembranosus beef muscle was passed 0 (control), 1, 2 and U times through a mechanical 

l2®r consisting of 3 mm X 0.008 mm blades which resulted in a penetration density of approximately
3 Pet
ov,

s9Uare cm. The beef tissue was vacuum packaged and stored at 2°C for one day, 2 and U weeks. After

r°asting to a 67°C internal temperature, the mechanically tenderized beef was initially found to be 
;®antly (p<.oi) more tender, less juicy and rated higher on overall acceptability. The cooking rate

rapid (P<.01) for the tenderized samples and resulted in a higher (P<.0l) cooking drip and 

°’Ched a significantly higher (P> .0$) total cooking loss. Bacterial contamination was greater 

053 f°r the treated samples. Texture was noticeably more fragile for the product tenderized four

1 Two weeks storage increased the tenderization of all samples. The non-treated samples were,

0 veeks storage, at the same level of tenderness as the samples which were passed one time through
%  w

i, lcal tenderizer at one day storage time. All samples decreased in flavor with storage; however,

er‘deriZed samples decreased more rapidly than the control. These same trends continued for the

storage period. From these results it seems desirable to mechanically tenderize good grade

i f
bounds

Sfer
' V :6s

by one pass through a mechanical tenderizer if refrigerated storage is to be less than 10 days, 

storage is anticipated,- mechanical tenderization does not seem appropriate due to the increased 

bacterial contamination and decreased juiciness and flavor of the tenderized items.
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¡ > 1.16 semimembraneux de boeuf provenant de viande U3DA de bonne qualité a été passé 0 (contrôle), 1, 2, et
3p.r " Graver s un attendrisseur mécanique à lames de 3 ram X 0,008 ayant une densité de pénétration d'environ 
? settla etïtin>ètre carré. On a mis la viande dans un paquet sous vide et on l'a emmagasinée à 2°C pour un jour, 
aU Stl(Jr.eS et b semaines. Après l'avoir rôtie dans un four à une température interne de 67 C, la viande

16 méca«iquement était sensiblement plus tendre (P<.01), contenait moins de jus et a ete estimee dans 
b, „.enibl6 d® meilleure qualité. Le temps de cuisson était plus rapide (P<.01) pour les spécimens attendris.X 4UCUAI.C. uw Iipw --- ------------r  * * ■

equence, ia perte de liquide par égouttement était supérieure (PC.Ol) ce qui avoisinait une perte 
ctisson sensiblement plus élevée (p>.05). La contamination de bactères était supérieure (P<.05)de

%  ^

Sp®cimens traités. La texture était plus fragile dans le produit attendri U fois. Deux semaines
5 Sltlage a augmenté 1 'attendrissage de tous les spécimen. Les spécimens non-attendris étaient, apres

S  aussi tendres que ceux-attendris 1 fois à la machine après un jour d'emmagasinage. Ch a constate

^  Uti°n dans le goût avec l'emmagasinage; les spécimens attendris ont montré une perte en goût plus 
* 3Ue

N t'ats

—— gv/uu 1. 7 — —1----------

°eUx de contrôle. Les mêmes tendances se sont vérifiées pendant toutes les U semaines. D'après ces

^8S6ji a’ 11 semble désirable d'attendrir h la machine les tranches de boeuf de bonne qualité en les faisant
V  1 foi®% Par l'attendrisseur mécanique si cette viande est gardée moins de 10 jours. Si on prévoit un*• ■«. a. u o c n u r i o D c u x  meuduj-nuc o i  o c  u oc c « «  ~ —  -------  —  «

l’aUgrriê a8e Plus prolongé, il ne semble pas approprié d'employer l'attendrisseur mécanique à cause de 

atbetidris.

t'-t. , -Li_ ne ocmoxc ~ -- r — -

lji°n dans l'éventualité de contamination de bactères, d'une diminution du jus et du goût dans les
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"USDA good grade semimembranosus" Rinderkeulen wurden einem Steaker Ox (Kontrolle), lx, 2x und 4 mal 
durchgegeben. Der Steaker hatte 3 mm x 0,008 mm Klingen, die eine Einschlagsdichte von ungefähr 3 P* 
erwirkten. Das Rindfleisch wurde dann luftleer eingepackt und für einen Tag, zwei und vier Wochen *ca1̂  
gelagert. Das maschinell weichgemachte Fleisch war, nachdem es in einem Oven bis zu 67 C Innentempel® 
erwärmt wurde, bedeutsam (PC.01) weicher, weniger saftig und wurde höher in Annehmbarkeit e i n g e s c h ä t ^

Die Kochzeit war kürzer (P< .01) für das weichgemachte Fleisch und es ergab mehr (P6..01) Bratenfett 
einen wesentlich grösseren (P>.05) Kochverlust. Bakterielle Kontamination war grösser (P<.05) för 
weichgemachten Proben. Das Gewebe des viermalig (4x) weichgemachten Fleisches war bedeutsam mürber. 
Lagerung für zwei Wochen verstärkte die Weichheit aller Proben. Das nicht weichgemachte Rindfleisch 
zeigte nach zwei Wochen Lagerung den gleichen Grad von Weichheit als die Proben, die einmal (lx) dem 
Steaker durchgegeben wurden nach einem Tag Lagerung. Alle Proben zeigten einen Geschmacksverlust rlaĈ ^ 0̂!í, 
der Lagerung! der Geschmack des weichgemachten Fleisches jedoch nahm schneller ab als der der Konti 
Während der längeren (vier Wochen) Lagerungsperiode setzten sich diese Prozesse fort. Die Ergebnisse 
dieser Untersuchung zeigen, dass es wünschenswert ist "USDA good grade" Qualität Rinderkeulen einmal 
maschinell weichzumachen, wenn die Zeitspanne der kalten Lagerung kleiner als zehn Tage ist. Ist ei 
längere Lagerung geplant, dann scheint die maschinelle Weichmachung nicht geeignet wegen der grösser 
Gefahr von bakterieller Kontamination und der Verringerung des Saftlgheit und des Geschmackswertes d*6 

weichgemachten Fleisches,

rOBimMHA, OTEMTAfl (CMHTHEHHAfl), MEXAHMHECKMM cnOGOBOM

TEPEEPT B„ OKKEPMAH, POflHM <X>. MMMnTOH, BEPH P. KAXMb h

rocysapcTBeHHHM yHHBepcHTeT iuTETa Oraßo, KojiyMßyc, Oraßo 
ueHTp uiTaTa Orafio no HayHHHM HccaeflOBaHaaM h pa3paßOTi<e,

rOBH*HÍÍ MyCKy/I H3 BepXHeH HaCTH Seapa, COPT "xOpOfflHM" MHHHCTepCTBa ceJIBCKOrO XO3HM°^g0E»' 
CoeflHHeHHbix ÍÜTaTOB, 6bUi nponymeH 0 ( kohtpojib) ,  1, 2, 3 h 4 pa3a nepe3 MexaHHHecKMH flp0'
Tem, coctohuihh H3 3 mm x 0, 003 mm jiona.cTeñ, b pe3ynBTaTe vero noJiyHMacb iijothoc j
HHKHOBeHHH npMßJiH3HTe;iBH0 3 Ha cm2 . Tobotbh TKäHB 6bMa repMeraHecKH sanasoBaHa H XP 
npH TeMnepaType. 2°C o^hh «eHB, 2 h 4 H e j e n .  riocne mapKH b ayxoBne äo BHyTpeHHeH T ¿ 0 , OÍ' 
67^0, OTÖHTaa MexaHHwecnHM cnocoÖOM roBH^HHa OKa3anacB 3HaaEieiiHO (P -  BeponiHOCit ^0¡¡( j|i' 
6oaee mhi- kom, MeHee cohhom h nojiyHH.ua ßojiee Bbicony» oueHKy b OTHOweHHH oßmen npneMfl  ̂ e
ffiapna otöhtbix npo6 npoHcxoflHJia ßbicTpee (P < 0 ,0 1 ),  HCTenaHHe npn scapne fibino ßoJiBiiie (ei
3HJOC1 k 3HäBHTeJibHO ßojiee BbicoKOH oßmeii noTepe npn *apKe(P > 0,05) . EaKTepnaJibHoe 
Äj a otChtbdc npofi ßbwo Bbime ( P < 0 , 0 5 ) .  KoHCHCTeHUH« ßbnia 3HaHHTejiBH0 fionee íomkoh ® * e 0i  
otöhtom HeTBipe pa3a. HeoöpaöoTaHHbie npoßbi ßbuiH, nocJie flByx HeflejiB xpaHeHHH, Ha Ta  ̂ ofi . 
ypoBHe MarKOCTH, Kan npoßbi, KOTopbie npouuiH oahh pa3 wepes MexaHHHecKMK OTßHBaTeJiB nv  
Aue xpaHeHHH. Bce npoßbi TepHjm nacTB BKyca npn xpaHeHHH, oflHano, OTßHTbie npoßbi Tep» xp0U e 
CbicTpee, aeM npoßbi. Tanne l e  caMbie TeHfleHUHH n p o io w a ra c i  b TeneHne weTbipex He^ eJ1 ^ eC.3 
HHH. Ha OCHOBaHHH nOJiyHeHHbDC flaHHBIX MOTKHO CHHTaTB, MTO mejiaTeJIBHO npOH3BOflHTB MeX (jeg 
OTßHBaHHe roBHflHHBl xopoiuero nanecTBa ot BepxneH nacTH fiejipa, nponycnaa ee oshh P ppe^', 
MexaHHHecKHH oTÖHBaTejiB, eoffl 3aMopo»ceHHoe xpaHeHHe ßyfleT npoflOjintaTBCH He ßojiBUie 
Ecjih npeflnosnaraeTCH ßojiee fljiHTejiBHoe xpaHeHHe, MexaHHHecKoe OTßHBaHHe He HBJiHeTCfl  ̂ E 
flHiiiHM BBHfly 6on.ee bbicokom BepoHTHOcth ßaKTepnanBHoro 3apaKeHHH h yMeHBineHHH cohhoc 
OTÖHTBIX H3fle^HH.

KMT ac. BOflfl
43210 H C e A B C K O - X O S H M C T B e H H b 111
BycTep, Oraiio 44691, ClilA
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Agtn ̂ enderness of fresh meat is the primary factor associated with consumer acceptance (Carpenter, 1975).
(Davi carcasses has traditionally been the most common method employed to improve tenderness
m°ist 1975). Aging of beef in vacuum has recently become popular and has been shown to decrease

loss and retard microbiological growth (Davis et al., 1975; Hodges e_t al̂ ., 197U). IXiring the last 
^st mechanical tenderization has gained acceptance.and now it is estimated that over 90$£ of all hotel, 

â ant and institutions use meat treated in this manner (Carpenter, 1975; Miller, 1975).
S ecure

l,  ̂ exPerimental design of this project involved U mechanical tenderization treatments Z^0(Control),
U times through the mechanical tenderizer / and 3 storage intervals (l day, 2 and h weeks). The 

Use  ̂1IT,ent was repeated 5 times. The semimembranosus muscles from 15 USDA good grade beef carcasses were 
So each tenderization treatment was applied to of a semimembranosus muscle (2.25 to 2.50 kilograms)

each treatment was applied to every carcass.
3 tenderization treatment was passing a muscle section through a mechanical tenderizer consisting of 
H si+ ^*008 mm blades driven by a limiting force of 1 . 5  kilogram per blade which resulted in a penetration 

°f approximately 3 blades per square centimeter. After the tenderization treatments, the muscles 
Vacuum packaged and stored at 2°C for one day, 2 and k weeks.

seri! The samples were evaluated for weight loss during refrigerated storage; subjective color and odor by
'“'-tee Panel immediately upon opening and 15 minutes later; color by reflectance at 689 millimicrons

and Cahill, 1969); and, aerobic (Tijptone Glucose Extract Agar, at 25°C)^and anaerobic (BBL
.......................... ■* “>ac agar, H+ and CCL gas generators, 35°C) bacterial numbers (Ockerman, 197U). After oven roasting to 

’ernal temperature of 67°C samples were evaluated for cooking rate, total cooking loss, cooking drip,
s ® evaporation, tendemess using the Wamer-Bratzler shear on a 2.5 cm core, TBA values (Cckerman, 197L; 

^d0 ?ns°ry panel evaluation for juiciness, flavor, tendemess and overall acceptability using a 1 0-point 
'Vu 10 scale with 10 being desirable and 1 undesirable. The results were analyzed using the Least Squares 

Likelihood General Purpose Program (Harvey, 1968) in addition to Duncan's Multiple Range test.
%3u:Its

Euri
AND DISCUSSION

(El, 2°C vacuum storage no evaporation occurred; however, r linear (P--^  * X) »  - . . . .  i r'nf J_ J.1 i  _1 _ «4 T'Vl T.1
_.0 1) increase in drip loss

was observed which averaged $% at the U weeks storage time. There was no significant difference 
the q p between the control and any of the treatments. This agrees with Huffman (1975) but disagrees with 

arPenter report (1975) on beef stored lU days.

V

A f

> Tenderized 0 times

Tenderized 1 time 
Tenderized 4 times 
Tenderized 2 times Fig. 1. Effect of tenderization treatments on percentage storage drip 

loss.

sienificant (P<.05) linear decrease (lightening) in intensity of color over storage time was ob 
\ v for samples evaluated immediately upon removal from vacuum storage as well as 15 minutes after'0 X, r*». c  - - - . . , » . * j. • _ n  j n r*  4 .4 „ rt>»cawrn+.i nr,Q uas D.9 I . A CO
(P‘5V^as

' samples evaluated immediately upon removal i r a  vacuum ““ ..., ,
The correlation between the initial and 15 minute period observations was 0.91. A correlation ol 

Q_r- obtained between panel color scores and reflectance readings. The panel gave non-significant 
' Tighter scores to the tenderized samples.

K  »Panel fresh odor evaluation was also completed when the packages were opened and 15 minutes later 
S o 1®- 2). Odor scores became significantly (PC.01) less desirable as storage time increased Tor both 

^hd 15 minutes evaluation periods. Odor scores for mechanically tenderized samples were significantly 
Arable than the control. Correlation values of 0.65 and 0.58 were obtained between 15 minute odor 

y ° > h  scores and aerobic ana anaerobic microbiological counts. The 15 minute raw odor evaluations were 
°\^ghificantly (p<.oi) correlated with cooked sensory panel flavor evaluations (r w.^1 ) as w e U  ao 

cooked taste panel acceptability (r=0.38).
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"ÜSDA good grade semimerabranosus" Rinderkeulen wurden einem Steaker Ox (Kontrolle), lx, 2x und 4 mal  ̂
durchgegeben. Der Steaker hatte 3 mm x 0,008 mm Klingen, die eine Einschlagsdichte von ungefähr 3 P«r C*^;l 
erwirkten. Das Rindfleisch wurde dann luftleer eingepackt und für einen Tag, zwei und vier Wochen kalt 
gelagert. Das maschinell weichgemachte Fleisch war, nachdem es in einem Oven bis zu 6?°C Innentempela'tur 
erwärmt wurde, bedeutsam (P<.01) weicher, weniger saftig und wurde hüher in Annehmbarkeit elngeschätzt'
Die Kochzeit war kürzer (P<.01) für das weichgemachte Fleisch und es ergab mehr (p< .01) Bratenfett

tef>

und
einen wesentlich grösseren (P>.05) Kochverlust. Bakterielle Kontamination war grösser (P<.05) f®r ^  
weichgemachten Proben. Das Gewebe des viermalig (4x) weichgemachten Fleisches war bedeutsam mürber. 
Lagerung für zwei Wochen verstärkte die Weichheit aller Proben. Das nicht weichgemachte Rindfleisch 
zeigte nach zwei Wochen Lagerung den gleichen Grad von Weichheit als die Proben, die einmal (lx) dem 
Steaker durchgegeben wurden nach einem Tag Lagerung. Alle Proben zeigten einen Geschmacksverlust nach ^  
der Lagerungi der Geschmack des weichgemachten Fleisches jedoch nahm schneller ab als der der Kontro 
Während der längeren (vier Wochen) Lagerungsperiode setzten sich diese Prozesse fort. Die Ergebnisse 
dieser Untersuchung zeigen, dass es wünschenswert ist "USDA good grade" Qualität Rinderkeulen einmal 
maschinell weichzumachen, wenn die Zeitspanne der kalten Lagerung kleiner als zehn Tage ist. Ist eine 
längere Lagerung geplant, dann scheint die maschinelle Weichmachung nicht geeignet wegen der grösser«11 

Gefahr von bakterieller Kontamination und der Verringerung des Saftlgheit und des Geschmackswertes des 
weichgemachten Fleisches,

rOBHflMHA, OTEMTAH ( CMHTHEHHAfl) ,  MEXAHMHECKMM CnOCOEOM

TEPEEPT B„ OKKEPMAH, POflHM ®. ILHHMIITOH, BEPH P. KAXMb H KMT 3C. BOMfl

rocyaapcTBeHHbiS yHHBepcHTeT iuraTa Oratio, KoAyMßyc, Oraßo 43210 h CeAbCKO-xo3 f^MCTBeHH[,,l, 
LieHTp UiTaTa Orafio no HaynHBiM HccAesoBaHHHM h pa3paÖ0TKe, BycTep, Oratio 44691, ClilA

MHHHOTepOTBa CeABCKOrO XO3 HH0rOBHJKHH MyCKyA H3 BepxHeß HaCTH Seflpa, copT "xOpOUIHM"
CoeflHHeHHbix illTaTOB, 6bia nponymeH 0 ( ko h tpo ab ) ,  1, 2, 3 h 4 pa3a nepe3 MexaHHHecKHH o ' 
le r n , ,  coctohihhh H3 3- mm x 0, 008 um Aona.cTeß, b pe3y^BTare nero noAyHHAacb lu io iH O C tb

1;T£ 4 I»
HKKHOBeHHH npnöAH3HTeabho 3 Ha c m^ . ToBfDKBH t kahb öBiJia repMeTHnecKW 3anaKOBasa H x 
npg TennepaType 2°C oj hh flem,, 2 h 4 He,neAH. nocAe mapKH b AyxoBKe ro BHyTpeHHeß ’ie'/ q
67UC, OTÖHTaa MexaHHMecMM cnocoßoM roBajHHa onasa^aci 3KaHHTejiLHo (P 

5 cohhoü h noAyHHAa ßonee BBicoKyio oiieHKy b OTHomeHHH
nponoxoflHAa ÖbicTpee (P  < 0 ,0 1 ) ,  HcTeKaHHe npa mapne 6biao ßoABiuee $[ß?

ro ßonee BbicoKoä oßiaeß noTepe npH scapKe(P > 0 ,05 ) . EaKTepnaABHoe 3Jvofi'

- BepOHTHOCTS
ßonee MarKOÜ, MeHee cohhoh h noAyHHAa ßonee BbicoKy» oneHKy b OTHomeHHH oßmeii nptieMie^
ffiapna otÖhtbix npoß
3 MJIOC L K 3HSHKT6 JIfcHO UU4CC uumcw Upvi j  •RUH OTÖHTBIX npoß ßblAO BBEUe (P <  0 ,0 5 ) .  KOHCHCTeHUHH ßblAa 3HaHHTeHBHO ÖOAee AOMKOM B J

TaK ov
HP15o t 6h t o m neTbipe pa3a. HeoßpaßoTaHHbie npoßbi 6biah, nociie AByx HefleAB xpaHeran, Ha 

ypoBHe MnrKOCTM, ksk npoßbi, KOTopbie npouiAH oahh pa3 wepe3 MexaHHTecraü OTßHBaTeAB
AHe xpaHeHHH. Bce npoßbi TepßAH nacTb BKyca npn xpaHeHHH, oflHaKO, OTßHTbie npoßbi t 
ßbiCTpee, neM npoßbi. TaKHe me caMbie TeHfleHaHH npoflOAmaAHCB b TeveHiie weTbipex HefleAB ĝc*1 
HHH. Ha OCHOBaHHH nOAyHeHHBIX flaHHBIX MOXCHO CHHTaTB , HTO HteAaTeABHO npOH3BOflHTB Mexa 
OTöHBaHHe roBHAHHBi xopomero KanecTBa ot BepxHefi nacTH öe^pa, nponycKan ee oahh P®3 ggü' 
MexaHHHeckhh OTßHBaTeAb, ecah 3aMopo*eHHoe xpaHeHHe ßyfleT npoflOAmaTBCH He ßoABUie
Ecah npeAnoXAaraeTCH ßonee /(AHTeAiHoe xpaHeHHe, MexaHHHecKoe OTÖHBaHiie He HBAfieTCß n  ̂
flfluiHM BBHfly ßonee bbicokoh BepoHTHoeTH ßaKTepnaABHoro 3apameHHH h yMeHBiueHHH c o h h o cT 
OTßHTblX H3fleAHH.
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Aging ^rne s e  of fresh meat is the primary factor associated with consumer acceptance (Carpenter, 197?). 
(ûavis 1,beef carcasses has traditionally been the most common method employed to improve tenderness 
"loigj. Si. Si*j 1975), Aging of beef in vacuum has recently become popular and has been shown to decrease 
'fecajjg e loss and retard microbiological growth (Davis et al., 197?; Hodges et al_., 197U). Hiring the last 
Ŝstâ l rrieĉlahlcal tenderization has gained acceptance. and now it is estimated that over 90$ of all hotel, 

.atvt' and institutions use meat treated in this manner (Carpenter, 197?; Miller, 197?).
PR°CEDUre

Th^j 2 Experimental design of this project involved U mechanical tenderization treatments /~0(Control),
P̂erjj. R limes through the mechanical tenderizer / and 3 storage intervals (1 day, 2 and U weeks). The 
ase<) gj,j b WaS rePeated ? times. The semimembranosus muscles from 1? USDA good grade beef carcasses were 
s° that 6ach tenderization treatment was applied to ¡3 of a semimembranosus muscle (2.2? to 2 .? 0 kilograms) 

ea°h treatment was applied to every carcass.
8 «tti j n6!S;:rizatiori treatment was passing a muscle section through a mechanical tenderizer consisting of 
Hsit •°08 mm blades driven by a limiting force of 1 .? kilogram per blade which resulted in a penetration 
v,epe Vacoi aPProximately 3 blades per square centimeter. After the tenderization treatments, the muscles 

Uvua Packaged and stored at 2°C for one day, 2 and U weeks.
1*ha8hs0rye SamPles were evaluated for weight loss during refrigerated storage; subjective color and odor by a 

immediately up or. opening and 1 ? minutes later; color by reflectance at 685 millimicrons 
^ h o b i  and CaW.ll, 1969); and, aerobic (Tryptone Glucose Extract Agar, at 25°C) and anaerobic (BBL 
^  intend iBar’ H+ and C0„ gas generators, 3?°C) bacterial numbers (Ockerman, 197U). After oven roasting to 

temPerature of 67°C samples were evaluated for cooking rate, total cooking loss, cooking drip, 
seris Va^0ra^i°n, tenderness using the Wamer-Bratzler shear on a 2.5 cm core, TBA values (Cckerman, 197U) 

^Onic 0r^ Psnel evaluation for juiciness, flavor, tenderness and overall acceptability using a ]0-point 
^iirtum 10 b e in 8 desirable and 1 undesirable. The results were analyzed using the Least Squares

dihood General Purpose Program (Harvey, 1968) in addition to Duncan's Multiple Range test.

Ts and discussion

■ vacuum storage no evaporation occurred; however, ? linear (P~- .01) increase in drip loss
observed which averaged 5$ at the b weeks storage time. There was no significant difference 

carpee+ en the control and any of the treatments. This agrees with Huffman (197?) but disagrees with 
n 'er report (19 7?) on beef stored lU days.

Fig. 1. Effect of tenderization treatments on percentage storage drip 
loss.

jJ^ficant (P<.05) linear decrease (lightening) in intensity of color over storage time was ob- 
,nS l ,  Samples evaluated immediately upon removal from vacuum storage as well as 1 ? minutes after 
( K 1* »as ?orrelation between the initial and 1 ? minute period observations was 0.91. A correlation of 
*.05) ^  Joined between panel color scores and reflectance readings. The panel gave non-significant 

Shter scores to the tenderized samples.
th6e fresh od°r evaluation was also completed when the packages were opened and 1 ? minutes later
Is! ° 3hd ic .Odor scores became significantly (PC .01) less desirable as storage time increased for both 
Sv!? desir^v,minufss evaluation periods. Odor scores for mechanically tenderized samples were significantly 
ai^stio “ be than the control. Correlation values of 0.6? and 0.?8 were obtained between 1? minute odor 
°v!° signif C°res aerobic ana anaerobic microbiological counts. The 1? minute raw odor evaluations were 

taU  C00^ n t l y  (p<.ox) correlated with cooked sensory panel flavor evaluations (r=0.CL) as well as 
ed baste panel acceptability (r=O.30).
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Both aerobic (see Fig. 3) and anaerobic (see Fig. i*) bacterial numbers increased for 2 weeks and • ,8j 

decreased between week 2 and U which resulted in a significant (P<.01) quadratic growth curve. The s 
tenderized one time had greater bacterial numbers than the control; however, this difference was not 
significant (P> .05). The samples tenderized 2 and U times, however,.had bacterial counts that were 
significantly (P<.0 5) higher than the control.

Fig. 2. Effect of tenderáza- 
tion treatments on 
panel odor evaluations 
during storage.

Fig. 3* Effect of tenderi- 
zation treatments 
on aerobic bacterial 
growth during storage.

Fig. U. Effect of tender1*3
tion treatments
anaerobic bacter1' . 
growth during st°'

5 ) for samples which were mechanical ly tenderized was faster with si' 
Ol) ■The cooking rate (see Fig

diiional pass through the tendertzer but only the sample tenderized It times cooked significantly (P4 
faster than the untreated sample. Several researchers (Goldner and Mandigo, 197h; Schwartz and MandiS , 
1971*; Davis et al., 1975; and, Judge et al., 1975) have reported increased cooking rates with mechan1 
tenderization.

Total cooking loss (see Fig. 6) was greater for the tenderized than the control samples at each^
3 storage periods. This difference approached but did not reach a significant level (P> .05). Cook1 ̂  
loss (see Fig. 7) was significantly (P<.01) greater for the samples tenderized 1* times when compare^ 
samples tenderized 0, 1 and 2 times. The sample tenderized 1* times, however, had a smaller evaporati011 
(see Fig. 8) than the other treatments.

the
dfiPt»6
10SS

Fig. 5. Effect of tenderiza­
tion treatments on 
cooking rate during 
storage.

Fig. 6 . Effect of tenderiza- 
tion treatments on % 
total cooking losses 
during storage.

Fig. 7. Effect of
tion treatm®1 -̂iP 
cooking l°sS 
during storaS

A sensory panel evaluated each product at each 
overall acceptability (see Fig. 9, 10, 11 and 12).

storage interval for juiciness, flavor, tender« 1

theValues for sensory panel juiciness remained relatively constant for the control sample during "\y,g 
weeks of storage. Values for the treated samples were lower initially and decreased more rapidly 
storage which resulted in a significant difference (P<.01) oetween the tenderized and the control ZicVfyj 
Juiciness values were significantly correlated (r= -0.1*5) with total cooking losses. Decrease in ; 1?' 
due to mechanical tenderization has also been reported by several other research workers (Judge et 
Petersohn et a]., 1976; and Davis et al., 1975).
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tion treatments on % 
cooking loss by- 
evaporation during 
storage.

r:' Tenderized 0 times

•O Tenderized 2 times 

Tenderized 1 time 

Tenderized 4 times

Fig. 9. Effect.of tenderiza- 
tion treatments on 
juiciness durir.,: 
storage as measured 
by taste panel.

Fig. 10. Effect of tenderiza- 
tion treatments on 
flavor during storage 
as measured by taste 
panel.

■*rrII
_____ -fy Tenderized 4 times

____-o Tenderized 2 times

Tenderized 1 time

o  \  " •  Tenderized 0 times

Woeks ol Storage•&» Xl• Effect of tenderization treatments 
°n tenderness during storage as 
Measured by taste panel.

1H----- 1
Weeks ot Storage

Fig. 12. Effect of tenderization treatments on 
acceptability during storage as 
measured by taste panel.

samples were initially rated high for flavor desirability; however, there was a significant .0 1, 
* decr^s e  in this factor as storage time increased. The flavor of tenderized samples decreased at a 

b°th r?pid rate than the control which resulted in a significant (P<.05) difference due to treatment. At 
v°rkejLe 2 311(5 U week testing periods, samples were ranked in order of number of times tenderized. Other 
days, (lave not. this Hoptease in flavor: however, in all cases their stora
(r

lih6i»iore
b°th

«IQ 4 week testing periods, samples were n m c u  m  —  ---;
lays _,'wve not found this decrease in flavor; however, in all cases their storage .ime did not exceed l b  

*0 ̂ highly significant (P-".0 1) correlation was observed between panel flavor evaluation and aerobic
and anaerobic (r = 0.3 7) bacterial numbers.

each"’«chaw ,0ry P^ei evaluation for tenderness was found to have a significant (P < .01) F-statistic for the
Sb°ia?eĈ  treatment effect. The tenderized samples were rated more tender than the control sample a
Sai» P W  lnterval. At the end of two weeks of storage, tenderness scores were more acceptable for all 
spies' The non-treated samples were, after two weeks storage, at the same level of tenderness as the 
W®l'e si„P?Ssed one time through the mechanical tenderizer at one day of storage. Samples tenderized one ti^ 
5h fUrtFni-ficantly (p<.0l) more tender than the control. Additional passes through the tenderizer resu e 
tbe s tenderization with samples receiving four passes being significantly (p <"°l) mo;e

tenderized one time. Sensory panel tenderness was significantly (P< .01) correlated with values
the Warner-3ratzler shear test (r = -0.73). See Fig. 13. These results agree with the worn

al., 19 7 5, and Carpenter, 1975, in that lower quality beef grades will receive higher panel
Of

*ness ■ —- > i ;----—* , ' ■  ̂.
scores when mechanically tenderized.

Fig. 13. Effect of tenderization treatments on Wirner-Bratzler Shear 
Force during storage.

Î
flatteneriUre was noticeably more fragile for the samples tenderized four times. These same samples had a 

shape perpendicular to the direction of knife travel.
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Sensory panel evaluation for overall acceptability indicated a significant (P<.Op) quadratic c h ^ ,  

over storage time. The tenderization-storage time interaction also approached significance. The t s 
samples were judged more acceptable initially; however, after 2 weeks of storage the untenderized S J W  & 
were more acceptable. This shift in acceptability away from the tenderized samples was further emp 
at the four-week storage time when the samples were ranked in the reverse order to the number of time 
tenderized. Panel evaluation for overall acceptability was significantly (P < .01) correlated with 
juiciness (r=0.60) and flavor (r=0.76) but not significantly (P>.0$) correlated with tenderness twar 
Bratzler shear r=0.08; sensory panel tenderness r=0.ll*).

From these results it seems desirable to mechanically tenderize good grade beef rounds by Pafs^ tio» 
time through a mechanical tenderizer if the tissue is to be vacuum packaged and stored under refrige 
for less than 10 days. If longer storage is anticipated, mechanical tenderization does not seem ap- ^  
propriate due to increased chances of bacterial contamination, and decreased juiciness and flavor oi 
tenderized samples.
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