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L'EFFICACITE DE ATTENDRISSEMENT ENZYMATIQUE DU BOEUF VIS-A-VIS 
T.ES DEMANDES DU CONSOMMATEUR

La tendreté de la viande a été défini comme cette qualité quon 
reconnais comme la facilité de mâcher sans perte de texture. Les 
facteurs qui influencent la tendreté de la viande ne sont pas 
complètement connus. Làge, la nourriture et la race de 1 animal 
ont une importance similaire, et en général le bétail le plus 
ienne et le mieux fini sera le plus tendre. Le patron de rigueur 
aussi bien que les facteurs qui affectent la rigueur sont impor
tants mais jusqu ' aujourd'hui leur rôle n'est pas complètement 
compris Des enzymes proteôlètiques naturels ont été isolés des 
muscles, et il-y-a aucun doute que ceux-ci ont un rôle important 
dans 1'Attendrissement de la viande vieilli. Cependant, en dépit 
de tout les facteurs connus, on nà pas encore pu obtenir une 
tendreté uniforme en contrôlant ou modifiant ces facteurs.
Des études ont été faites qui démontrent qu'au point de vu de la 
cosommatrice la tendreté est la qualité de la viande le plus im- 
Dortante. Quand on lui demandais si elle était dèsapponté avec la 
viande ou'elleavait acheté les trois-quarts répondaient affirma
tivement Quand on demandais la raison pour son désappointements, 
la olupart donnait la dureté de la viande comme la plus fréquente 
cause. Reconnaissant ceci l'industrie de la viande a essayé 
d'amiliarer la tendreté par; l'elevage, la noumiture, le vieilli- 
ssage, la cuisson, par moyens mechaniques, et plus récemment par 
1’additionement d'enzymes protèolitiques.
Commençant avec des investigations faites vers mil neuf cent 
tinquante, une méthode fut développé dans laquelle une enzyme 
orntéolvtigue, la papaïne est introduite dans l'animal quelques 
Minutes avant de le tuer. Ceci permet d'obtenir une uniformité 
de distribition utilisant le système circulataire de l'animal 
pour obtenir un niveau de 5 ppm de l'enzyme dans la viande.
Pour mesurer l'efficacité du procédé ProTen, des études ont été' 
faites chez le consommateur pour de’terminer son acceptation. Ces 
études ont démontrées que l'augmentation de tendreté est signifi
cative 4 un niveau de confiance de 95* et que celle ci est facile
m e n t  reconnu par le consommateur. Ces tests ont aussi démontrés 
gu'en obtenant une augmentation dans la tendreté de la viande le 
consommateur pouvait aussi noter, en meme temps une amilioration 
d^autres qualités telles que la saveur et la quantité de dus dans 
la viande.
rpt- article passe en revue quelques unes des études faites sur 
la tendreté de la viande et décrira les résultats obtenus sur 
des études faites pour mésurer la réaction du consommatuer vis- 
¿-vis la viande attendri.
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von ;6einf)„. Die Faktoren, die die Zartheit des
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Wors°hun
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hohtUng noch lebende Tier eingespritzt wurde.
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|jt vÜi'9ehicSamke?<-W^rden übernommen um die Kxxndenzufriedenheit 
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th„. Vr.-Ufei- , ' dass die durch diesen Prozess erzielte Zart-
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2Ubereib ^it der Reaktion der Käufer, denen das auf 
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•^AAFKTMRHOCTb <X»EPMEHTHOrO CMHrVEHHH rOBRUHHtJ KAK CPEflCTBA 
V^OBJIETBOPEHHH 3AnP0C0B nOTPEpHTEJIH

X.<P. FepHXOJibRT, Cb h$t h KoMnaHHH, Hnnaro, HjuihhoRc 
H

E.H.npHTMapfl, CBH<pT H KoMnaHHH JlHMHTeu, JlOHJJOH

MarKOCTb onpenenneTCH xax cboActbo npwroTOBneHHoro Maca, 
nposBnswmeecH b nërxoft npozteBUBaeMocTH 6e3 noTepn »enaeMofi <J>ax- 
Typw. «faxTopu, bjthívoihhg Ha MsrxocTb MHca, He BnojiHe noHh t h h. 
HecoMHeHHO, bha h KO/iHvecTBO c o n e p x a m e fíc *  coexH H H TejibH oft TKaHH 
h wmiip^hhx BonoKOH - KOMnoHeHThi Msca, BaxcHue m in onpeaeneHHH ero
MSrKOCTH. XpOHOnorHVeCKMÂ B03paCT, OTKOPM VL pa3BeneHHe paBHO 
Ba*Hbi h , Boof'me roBops, mhc o 3onee MOJiojioro, npaBHJibHo saôHToro 
CKOTa'nMeeT TeHaeHU,wo 6biTb Msrve. flBJieHHe oxoveHeHH«,r a n  x e  xax 
h 4>aKTopw, Ha Hero BJiKHwnwe, BaiHu, ho hx Tovnan pont b onpene- 
neHMH MHTKOCTH He BnojiHe noHHTHa. BcTpevarouwecH b npHpone npoTeo- 
jiHTHvecKHe <J>epMeHThi 6hWH BbweneHhi h 3 MfcnuevHoft TxaHH h HrpaiOT He- 
coMHeHHyw pont b noBhnueHHH MarxocTH Maca npw BbmepKHBaHHH. TeM 
He MeHee, HecMOTps Ha Taxoe oCHJiwe H3BecTHUx (J)aKTopoB, b o3mojk- 
HocTb npoH3boflHTb paBHOMepHO MHrxoe MHCO nyTeM ynpaBJieHHH sthmh 
ôaxTopaMH h hx MonHÎtHxauHH He BnojiHe nocTHrHyTa. Fujih npoBeneHta 
HCcnenoBaHHH, noxasaBuine, vto MarxocTb nanexo npeBocxonHT Bce 
ocTanbHue xavecTBa Maca no BaatHOCTH c tovkh 3peHHH noTpeßHTejiH.
Ha Bonpoc, pasovapoBaHhi jih ohh xynneHHbiM m h c o m, Ponee Tpëx veT- 
BepTen noTpeßHTeneH nann yTBepnHTenbHuß o t b c t. B otbct Ha npocb- 
ry yxa3aTb npnwHHy pa30vapoßaHHH, 3HavHTeJibHoe ßonbuiHHCTBO noTpe- 
*HTeneft yxaaano b xavecTBe Taxoft npHWHHbi *ëcTxocTb. ITphhhb 3to x 
CBeneHHW, MacHaa HHflycTpHH npennpHHHJia yennna x yBennveHHio M«r- 
xocTH npn noMomH B03neRcTBHH Ha pa3BeneHHe, o t x o p m, BtmepxcHBaHHe, 
roTOBxy, MexaHHvecxyw oßpaßOTxy h , 6onee HenaBHo,- npn noMomn 
no^aBneHHH npoTeonHTHvecxHX i>epMeHTOB.

HavaBurncb b Havane namnecHTbix ronoB, nocTeneHHo 6un paspa- 
«OTaH MeTOfl BBeneHHH npoxeojiHTHvecxoro ^epMeHTa nanaHHa b xHBoe 
»HBOTHoe Hesanonro nepea yßoeM. TaxoR noaxon 6tin npHMeHÖH c 
uejTbio üocTHxeHHH paBHOMepHocTH pacnpenejieHHH, «ocTHrawmeflcH ny-
T ë M  HCn0JIb30BaHHH CHCTeMhJ XpOBOOßpameHHH, H npHBOUHT X ypOBHK) B
npH^nH3HT6nbho 5 PPM ôepMeHxa b m b c h oR TxaHH.

Hjth H3MepeHHH cTeneHH 3(M>exTHBHocTH 3Toro npouecca, HasuBa- 
eMoro npoTeH, ßbum poBeneHhi HCcnenoBaHHH noTpeßHTenn, HMeBiime 
cBoeft uenbio onpeneneHHe oßmeft peaxuHH nocneflHero. 3th HCC/ienoBa- 
HHH noxa3ajiH, vto aocTHrHyToe noBbmieHHe mhtxocth MozeT CtiTb oxa- 
xTepn30B3H0 xax 3HavHTenbHoe, co cTeneHbro HanëzcHocTH b 95%,h ner- 
Ko pasnnvaeTCH noTpeßHTeneM. üpoBepxH noxa3a/iH Taxzce, vto c po- 
CTOM MHrxocTH h  flpyrHe noxa3aTenH xavecTBa MHca, Taxne xax apo- 
MaTHOCTb h covHOCTb, Taxzce ßhinH oueHeHu noTpeßHTeneM xax ßonee
BWCOKHe.

STa paôoTa paccMOTpHT HexoTopue hs npoBenëHHbix HccnenoBaHHft 
MHrxocTH, a Tax*e o^cyawT pe3ynbTaThi HccneflOBaHHß no H3MepeHHK> 
peaxuHH noTpeßHTenn Ha cMnrvëHHoe m h c o.
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EFFECTIVENESS OF ENZYMATIC TENDERIZATION 
OF BEEF IN MEETING CONSUMER DEMANDS

H. F. BERNHOLDT, SWIFT & COMPANY, OAK BROOK, ILLINOIS 
AND

E. I. PRITCHARD, SWIFT & COMPANY LIMITED, LONDON
Tenderness has been defined as that quality of cooked meat 

recognized by the characteristics of easy chewability without the 
loss of desirable texture. Factors influencing meat tenderness 
are not completely understood. Certainly the type and amount of 
connective tissue present as well as the muscle fibers are meat 
components important in determining tenderness. Chronological 
age, feeding and breeding are equally important and in general 
younger well-finished cattle will tend to be more tender. Rigor 
pattern as well as factors affecting resolution of rigor are im
portant but as yet their role in determining tenderness is not 
fully understood. Naturally occurring proteolytic enzyme have 
been isolated from muscle tissue and these no doubt also play a 
role in tenderness, particularly that tendering we see occurring 
as meat is aged. However, in spite of these many known factors, 
the ability to provide uniformly tender meats by controlling or 
modifying these factors has not yet been fully achieved.

Studies have been conducted demonstrating that tenderness is 
by far the most important attribute of meat quality from the con
sumer standpoint. When asked if she were dissapointed in the meat 
she had purchased, up to three-fourths of the consumers gave an 
affirmative answer. When asked to express a reason for her dissa- 
pointment, toughness was by far the largest single cause for com
plaint. Recognizing this, the meat industry has attempted to im
prove tenderness through breeding, feeding, aging, cooking, mech
anically and in more recent times through the addition of proteo
lytic enzyme. In the latter case, the enzymes have been added to 
meat cuts either by dipping meat cuts in a solution of proteo
lytic enzyme or by injecting the enzyme into the meat using var
ious pumping systems. While these methods have been relatively 
successful, their success has been limited since both dipping and 
injecting results in relatively poor distribution, a lack of uni
formity in tenderness, and often times, mushiness or overtender- 
ization.

Recognizing the limitations of existing tendering systems 
our research staff commenced work in the early 1950's to develop 
a method for providing uniform tenderness. The approach that was 
taken considered the fact that by utilizing the circulatory sys
tem we could indeed achieve uniform distribution throughout the 
meat tissues. After considerable research, including investiga
tion of various proteolytic enzymes, papain, derived from the 
tropical papaya fruit, was selected. Papain provides the best 
overall tendering of any of the enzymes tested. Through use of 
specific biochemical techniques we are able to control its action 
eliminating problems of animal reaction resulting from introduc
tion of a foreign protein into the blood stream. In order to

assure that the enzyme introduction had no ettect on. Cli? .¿ed 
mal numerous studies were conducted. These studies inci Jn ad 
chemistry, histology, and hormonal studies to name a feW* trate 
dition, numerous tendering studies were required to demon : re' 
the effectiveness of the process. The result of this o v  t0  
search program was culminated with granting of the aPPr° nt of 
use the pretendering process by the United States DePar „ŷ e *s, 
Agriculture in 1959. The use of papain as a tendering.®"d gta^, 
fully approved by the Food and Drug Administration, Unit o*
Department of Health, Education and Welfare. Papain, r- y 
gin, is derived from the papaya fruit and has a long his 
safe usage.

In the process the live animals are first graded, 80 
brought to a special processing room designed to provide ^ eir 
sanitation. The animals are placed in a restrainer, an ^  
head turned to one side using a rope halter. The anll?®:rY pi*c 
weighed, the neck area cleansed and, using food veterin  ̂ °n 
tice, a needle inserted into the jugular vein. Then, Da .cally 
the animals grade, weight, the enzyme solution is automa int* 
metered to the live animal. The amount of enzyme solu^i Ĉ c 
duced is approximately 80 milliliters for a 1000 lb. • • j.n & 
steer and results in a level of 5 to 10 parts per mil  ̂ and 
meat tissue. Following processing the animal is r e l e a ZZ.itna 1 b 
slaughtered in the normal manner. We require that an fro!i ̂
held a minimum of two minutes and a maximum of 30 minu fo*
time of injection to slaughter. This is merely to provi 
iform distribution of the enzyme.

.pndeiinVToday I would like to share with you some of the 7® co * \  
studies that have been conducted over the years including ceSs 
research studies which demonstrate the viability of the v  
and its importance in providing uniformly -tender meat 
consumer.

Throughout the development numerous tenderness tes  ̂
conducted. One of the more significant studies was tha ^  
under the supervision of the Meat Inspection Division o

«
cond' 
the

United States Department of Agriculture, 
marized in Table I 
process by the Department of Agriculture, 
label the product "Tendered with Papain."

These studiesrtment or Agriculture. ¿ne^e ou««--- f  
and resulted in granting of approval. ̂ te0

tl»®

It also permi

Table I
Tenderness of Beef

\Steaks and Roasts - U.S.D.A._
STEAKS ROASTS

En zyme Commercial Good Commercial
Level Grade Grade Grade

None 5.4 6.8 7.2
Suboptimum 6.0 7.7 8.2
Optimum 6.5 8.1
Based on 10 Point Scale Where 10 = Very Tender and 1 -

Teste

"VeíV

As our studies continued, it became important to know whether 
or not the consumer, like the expert, could recognize the tender
ness increase achieved with the pretendering process. Numerous 
studies were conducted, first in our consumer test kitchens and 
later through home-placement tests. As an example, in our con
sumer test kitchen consumers wer provided with samples of three 
sirloin tip roasts. The sirloin tip was selected since it is 
frequently troublesome to the homemaker because of toughness. One 
of the samples was from an untendered control, one from beef that 
had been pretendered (ProTen) and the other from a competitive 
method of tendering meat. These studies are summarized in the 
following table.
Table IIConsumer Ratings - Tenderness Sirloin Tip Roast 

Treatment Tendering Rating
Control *. 5
Competititve Method 4.4

_____ ProTen ______  ______ __________ ------- -
Based on' 10 Point Scale Where 10 = Very > fender, 1 Very Tough.

Obviously, the tenderness increase, amounting to three points on a 
ten point scale, was highly significant and demonstrated that the 
consumer could easily recognize the tenderness increase achieved 
with ProTen.

In another study, consumers were provided with three samples 
of roasts. One of these was a ProTen chuck roast (shoulder), one 
a non-tenderized chuck roast and the third was a non-tenderized 
rib roast. The chuck roast was selected because it is usually 
recognized as a tough cut and requires long, slow, moist-heat 
cooking in order to provide eating satisfaction. The rib-roast 
from non-tendered cattle was selected since it is considered to 
be a relatively tender cut of meat that can be oven-roasted (dry 
heat). Consumers were asked to oven-roast all three cuts of meat 
since this is the traditional cooking method for the preparation 
of a tender cut of meat. Results of these studies are demonstra- 
ted in the following table.
Table III Comparison of ProTen Chuck and Regular 

Rib and Chuck Cooked with Dry Heat

Characteristic 
Tenderness 
Flavor 
Juiciness 
Over-All

ProTen Chuck-

7.8
7.8
7.9

Regular Beef 
Chuck Rib

6.1
7.2
7.7
6.5Over-All____________________Lj_1___________ --- 3-rBased on 10 Point Scale Where 10 = Very Tender and 1

"875
7.4
7.5
7.8______

: Very Tough

You will note that the ProTen chuck roast, was equal in tenderness 
to the rib roast and superior to the non-tendered chuck roast.
This again demonstrated that the tendering process was effective 
and that the tenderness increase that was observed by the expert 
panels was also recognized by the consumer.

Following our consumer panel tests, we embarked upon a pro
gram of store testing. The purpose of these tests were to deter-

t < 7mine whether the consumer could detect the improvement 1 c /  
beef merely by substituting it, unidentified, for the .eVfgf 
accustomed to buying. Through the use of in-depth inter b eifl4, 
were able to detect changes in attitudes toward the beet
purchased. We asked the consumer when she had last ser ^
what item was served, and how it compared with other Pre ^
chases. She was asked to state whether it was the sa.v\e > a '
or not as good as meat she usually purchased from this s ^ etno{]$ 
example of the data developed, using this technique, lS 
ted in the following table._______________________  _

Tenderness
Flavor
Juiciness

Percent of Consumers Rating Last Steak 
Better than Previous Purchase-  

Control 
22%
2 0 %
18%

One of the interesting discoveries that came out o  3
series of tests was the fact that other attributes of p c<?
namely, flavor and juiciness were also rated higher by 
sumer. This in spite of the fact that laboratory studi 
demonstrated that the tendering process has no effect on f  
and flavor. Obviously, to the consumer, when meat is t 
eating quality is improved in all respects.

In these early studies, we also investigated consU Q̂̂ ie 
tudes toward ProTen Beef. Using interview techniques,^ ^

A
_____  ____________________  . . . *$S
told about the process and the benefits to the consumez_^tiiJ y 
whether they would be interested in buying the beef. . ated 
of the consumers having no experience were ProTen ind*c0f

Better than nine out 
pressed some interest in trying ProTen. Among users,
would definitely want to try it.
fourths expressed a definite purchase interest and an 
twenty percent said they were interested in buying oC? anCe v,l(Pe 
o r  may try it again. When users reported their experien^n 
ProTen, 89% of those interviewed expressed satisfaction ape*y 
product. You will recall that in the beginning of this 
studies by University of Missouri were cited indicating 
of the consumers were dissatisfied. ^

These studies also pointed out the importance of P£°e 
the consumer with additional information about ProTen»^ ^  pconsumer witn aaaitiuiiai iututiua(.iu« *•*■'**— • . n£j y
cess, and the benefits. This led to an overall market* 
including extensive programs to educate the consumer. . ng /  
purchase materials, news media, recipe booklets and coo efl y  
schools were utilized to tell the story. Special cutt ^  
chandising procedures were developed to take advantage ^  tP , 
ded tenderness. This resulted in a greater utilization 
carcass, with more cuts being acceptable for steaking a « a 
roasting. The general theme was "guaranteed tenderness» 
that has continued to be used even today. j*1

• QWe have continued to conduct consumer studies uSl”20ut 
in-depth interview techniques in various markets throug J 
country. In general ProTen is recognized as a high-q^aJ- 0

11 dimensi°*country 
of beef. It tends to be rated favorably on al
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fjjS P^ticularly on tenderness, customers at stores purcnas- 
stores general reflect a high degree of satisfaction

totes Ca Carrying ProTen beef rate consistently higher than 
rrying competitor brands of beef.

Sis. ^ave also continued to monitor the program using expert 
: ll'Petl|;ô e^ently we compared ProTen with U.S. Choice beef and a 

a Pan i ran<* marketed under a guaranteed tender program. Us- 
6*Utv °f 8 judges, trained and experienced in evaluating 

I  o i  r -  ■

of̂ ̂ nstantS anĉ  C^uc^ Roasts were submitted for evaluation. In 
iti 8%iif'Ces' ProTen Beef cuts were judged more tender (95% level 
tĉ«U\(Ji1Cance  ̂ then either U.S. Choice or a competitive product 

Sed under a guaranteed tender program.

meat, tenderness, and texture, samples of T-Bone Steaks,

Tenderness Study - ProTen 
Vs. Competitive Brands 

ProTen U.S.Choice
8.72
8.89
8.71

7.50
7.32
7.62

Competitive
8.00
6.92
7.59

Roint Scale Where 10 = Very Tender, 1 = Very Tough
i8‘ces the process is utilized principally in the United 
te ̂ plicaM*16 Un-*-ted Kingdom, our studies demonstrate that it

fc>as^ak^e throughout the World. d otn cumniercidiiy aau un a 
t t*le Process has been effectively demonstrated in Europe

in g' Japan' and South America. In a recent study, conduc
tor^« stern Europe, the following highly significant tenderness 

was obtained.

Both conunercially and on a

Eastern Europe 
Tenderness Studies - Brisket

Table VII
Eastern Europe

Tenderneis Studies - Silverside 
Trained Panel Consumer Panel

ProTen
Type of Animal 

Heifer
One Calf Cow 
Old Cow 
Cows 3-4 Years 
Cows Over 4 Years

2.5 4.8
3.6 4.8 
2.9 4.0 
2.4 4.7 
2.1 4.7

3.7 5.0
1.5 4.1
1.5 1.9

Based on 5 Point ¿ca [e Where 5 - Very Tendei.
. _ anniirable to all species. While the data pre- 

The Pro^ess. ^ na^  i e S  cattle, experimentally and for qual- sented here has been °" beefjat^ 'ro^ 8s aged ewes. In addi-
tion?°earIier studies have demonstrated that the process rs 
equally effective on hogs and turkeys.

.v, „e the orocess has been steady. Starting with the The growth of the in 1959 there has been a steady
first introduction of the P . tendered. Today we are pre
increase in the number of plants and ProTen in the neighbor
tendering beef at Jly P This amounts to approximately
40%^of°our°totalCslaughterUoperations and 2.5* of the total U.S. 
slaughter.

ProTen has a distinct advantage over other methods of ten- 
dering meat:

. . a _ot-hod for guaranteed tenderness without the 
disadvantages S 2 S a S S  Sith aging and other tendering 
methods.

2. utilizes an enzyme (papain) derived from food source, the 
papaya.

fit Qt-ribution is achieved resulting in
3‘ increased”tenderness^^all cuts of meat.
4. Has no effect on flavor, appearance or keeping quality.

•. , „eater utilization of the carcass with more 
5‘ cutftender9enoigh to permit steaking and oven-roasting.

. at-t-̂ TTiDted to demonstrate the 
In t»15 bpfthea??oTen process and in particular to point

out”the^fact”bhat^through consumer studies^we^can^demonstrate^^^
wav^oward^eeting ^ c o ^ e ? '  demand for more tender beef.




