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CHAPTER I 

IMTBODVCTZOlf 

ConoTuner and organoleptio testa hare created mxdh controversy 

as to the kind of meat that is preferred by American families. Consumer 

sttidles have been conducted comparing different federal grades of beef. 

In addition, similar studies have been mads on beef desirability In 

zmlatlon to the amount and color of fat, visual preference of retail 

cuts, beef verstus pork, poultry and cured meats, along with various 

other factors. Cooiprehenslve studies on uhat consumers desire In beef 

and particularly studies on the relation of type and breed to cmsumer 

and taste panel preferences have not been conducted. In addition, tests 

idiere certain retail outs vere distributed and cooked In the home could 

fhmlsh valuable Infoniatlon. 

Since consumer preference and taste panel studies have been con 

ducted, for the most part, on such a small scale, the Information Is 

limited and the results are varied. The differences of opinion that have 

been rq>orted are such that care lAiould be exercised in making market 

predictions or establishing production programs. 

Indications are that valuable Information could be obtained from 

studies coB^arlng the carcass qualities of animals differing In type. 

The objectives here would be to form baselines for developing Improved 

evaluation techniquas for caxuasses of beef animals. In addition, sudh 

Information could be utilized in a beef breeding program. 



2 

Conformation^ liniah and nuirblingf as well as other factors of 

quailty-^ are all iBq>ortant In determining federal grades. Ihe hi^er 

grading carcasses are required to possess conformation that is described 

as blocky, coii?)act and very thickly fleshed throu^out. Marbling and 

finish are not so effectively described. Ifowcrver^ the hi^er grading 

carcasses must contain large amounts of marbling and usually are highly 

finished. 

Information relating these and other phyAioal and <dieiiical data 

to organoleptic tests is needed. 

The primary objectives of this study werre: 

1. To determine if type and breed are factors that influence 

taste panel and consumer preference of beef. 

2. To conpare consumer preferences to technical taste panel 

scores of meat from the same animals. 

3. To determine whether oonsmer preference and taste panel 

scores are influenced by carcass grade^ marbling^ tenderness;, 

amount of diaaical fat« ^ear and specific gravity. 



CHAPTER II 

RETIEV^ OF LITERATURE 

Gonctin«r preferenct studlea hare presented varied aad in some 

cases contradicting resiats. Most studies have been somewhat limited 

due to the small scale on which they were conducted. In addition, 

these studies were not continued long enou^ to show whether the home* 

makers would continue to prefer the initial selection or choice. Also, 

in some oases conclusions were based on visual preference tests where 

pictures of meat were shown. Consumer preference studies usually form 

a basis for supplying the ito&s desired by families. Meat packers, 

large chain stores and meat promotional organizations have looked into 

this problem for a long time. Scmte of these studies indicate that con* 

stimers do not prefer the higher grades of beef. This is probably due 

to the increased amount of fat usually associated with the hi^er grades. 

Ifowever, the experiences that these particular constmers have had with 

this hi^er grading, wasty type beef have probably been with retailers 

who have not sufficiently trimmed the excess fat as practical, coiipet* 

itive conditions require. Even thouidi most studies were conducted on 

a small scale, they were designed to give data that is iiqportant. 

Practically no consumer studies xelating the effect of type and breed 

to eating qualities of beef have been conducted. 

Branson (1957) found that beef compared with all other meats 

was preferred by 60 percent of the families in Houston. The: study in 
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Houston vas eondacted to consider serertl preference phases. The effect 

of the following factors as related to consumer preference for beef were 

considered: federal grades^ kind of meat, family income and meat preference, 

race and meat preference, education and retail cuts. The study shoved that 

chicken was the major conpetitor of beef. Medium and low income families 

shifted their preference to chicken instead of veal. U. S. Qbod grade was 

preferred by most consisners even if U. S. Choice and Prime were offered 

for the same price per pound. This study indicated a trend for leaner meat. 

It is interesting to note that Seltaer (1955) and Can^jbell (1956) 

found in the Fhoenix area t^t preferences anong consumers were similar 

to the Houston study, Stevens et al. (1956) found similar results in the 

Denver area. 

Markedly similar findings have been made by Lesley (1955)* 

and Van Syckle and Brou^ (1955)* Lesley et al. (1955) studied consumer 

preference in relation to finish. Their findings were the mum as those 

in Houston, Phoexiix and Denver in relation to amounts of fat, D. S. grades 

and ability of eons^mIer8 to associate visual physical characteristics of 

beef in tenns of eating satisfaction. However, there was no follow-up in 

the homes to determine the actual preference based on consusQition tests. 

Bhodes et al.(1956) related consumer preference and beef grades. 

They found that the eating characteristics of 120 tested loin steaks were 

not closely related to grade. However, there is a rather high acceptance 

of federal grading in the market and the differences in prices and actual 

consumer biying preference of various grades are evidence for the useful 

ness of the grading system. 
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Cole and Badenhop (1958) studied the preferences of consumers for 

broiled loin steaks and braised rotmd steaks* Ihe steaks vere fxm thirty-

six beef carcasses of the II* S* Choice^ Qood, Standard and Owaaercial grades. 

Preferenees vere detesnined by s group of forty faadlies and by a trained 

taste panel. All possible ccunbinations of the grades were given to the two 

taste groups. It was found that the consuners definitely preferred the 

hi^er grades in all oases vxctpt ahen Choice and Qood were compared. The 

average differences betwewa Oioice and Qood vere small and inconclusive. 

Also, there was an overlapping in the preference for the different grades. 

In addition to the preferraces, certain eating qualities were associated 

with grade. These qualities—tenderness, Juiciness and flavor—were scored 

both b7 the test families and the taste panel. It was found that all three 

factors were related to preference. When these factors were taken together, 

they accounted for 50 percent of the total variation in the preference. 

Ibmily test groups ranked tenderness as being more io;}ortant than flavor 

or Juiciness. 

Malphrus (1957) studied the effect of beef fat color on flavor of 

steak and roast. The *^llow fat" problem in all levels in the marketing 

channel has been a prominent one for some time. Buyers have discriminated 

against carcasses with yallov color. Many people associate yellow color 

with "cow beef". Certain dairy b2*eeds have nnre yellow fat covering and 

usually are discriminated against. It is intezwsting to note that in this 

stu^jr significant differences were detected in beef steak and roast tdth 

yellow fat as compared with white fat. Preferwaees lewed toward steak 

and roast with white fat. 
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Fenton al* (1956) obtalnad information about daizy eov beef of 

Qtilitjr grade etnqpared to beef from hl^er grading animals. The breeds 

studied were Holstiin and Bareford. The particular i^iases of atiidjr 

between these two breeds were with frozm and unfroawi beef. Thagr feiaid 

that in most eases the roasts frm the Bereford steers were more tender 

than the Holstein cow beef. 

Cower et al.(195^) studied the relationship of fatness in Tearling 

steers to Juiciness and tenderness of broiled and braised steaks, Th^ 

found that Juiciness was more closely correlated with fatness in broiled 

loin than in bxelsed loin or in brcdled or braised bottom round, fatness 

seemtil,,jei|i with tcRdemess in botim round than in 

loin. 

Hibbs et al.(1959) studied the possibilities of producing profitable 

dairy beef. They found that under certain economic condLtiona dairymen who 

have the neoeeeaiy bazn space, feed and labor may find it profitable to 

raiaa their male calvee ̂ ther for feeders or to be fed out to alau^ter 

wei^t. They also found that taate panel reaulta showed that the neat 

from Holstein, Brewn Seiss and Jeraojr staars was acceptably tender. Based 

on tenderness scores that ranged from 1 to 10 with 1 the lowest and 10 the 

bluest, Holateine had an average score of 7* Brown Swiss 6.2 and JeraeyB 6.5. 

Cartwright at al. (1957) atudied the haritability of meat tendemese 

in yearling ateers. Aiey tasted tandamesa of meat firmR forty-nine ataars 

by use of a taate panel. The breeds represented in the test were Hereford, 

Brshmsn and Hereford-Brahman crosses. Earlier results indicated high but 

varii^le heritibillty esUmates for shear and tendamasa scores baaed on 
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Bfflill numbers. Ubrk continues to Indicate that the heritability of certain 

eating quality characteristics may be of a magnitude to allow effective 

selection. Progtaagr of 8<»Re Brahman sires equaled or excelled in tender 

ness these of Hereford sires* but this was not true in all oases. 

Harrison et al.(1959) presented a resume of literature related 

to factors effecting the teiklemess of certain beef muscles. Thsy showed 

that no one factor detemines tenderness In meat. Breed* age* sex* grade 

and muscle fiber diameter may effect tenderness. In addition* tenderness 

is affected by post-mortem changes In muscle structure and composition* 

as well as by the location of the muscle in the animal. The in 

uhich the carcass is handled, such as boning* freezing and the conditions 

and time of aging also eontrlbttte tvo beef tmadexness. 

Brady (1957) found that most consumers are adverse fat and that 

tenderness is an Important factor for oonplete eating satisfaction. Host 

consumers had vezy little knowledge about quality factors of beef. H. S, 

Oood was found vexy acceptable. 

Armshy(1908, 1917)* Bull (1916), Barbella et al.(1939) and Helser 

(1929) believed that fattening of an animal, increased the tenderness end 

juiciness of asst. Black gt jd.(1931) end Haidcina and Ellis (1939) 

thought that the degree of finish had little to do with tenderness. 

Bhedes^al.(19^) found that althovtgh preference was based iq>on 

tendemesa* juiciness* flavor* color of lean* bone* the siseimt of sxtsmal 

and inteznal fat and texture* there was a trend to choose the higher gnules 

of neat. People in hii^er lne«ae brackets preferred the top grades. Mslss 

ahowsd hii^r prafsrenee for the higher grades than did the females. Also* 
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AS the education lertiL increaeedf the nunber of persons dioosing the top 

three grades increased. 

Miqrer and Qasminger(1952) reported that Whm Choice, Ctood and 

Coasiercial beef steaks were offered at the sane pzlce, nore people chose 

CMnereial. When the sane grades were pxlced at Ofilce of Price Stabil> 

izatioa oakling price, a hLgher percentage chose l^e Conatercial grade. 

In each of these trials roasts followed a sinilar pattern. 

In an article ̂ at appeaired in the magazine, American Cattle 

Producer, the inconsistencies of the current and past consumer preferenee 

studies w«re aentioned. Strong skiq)ticisn was sentioned concerning the 

fact that thMo studies indioated that consuners prefer leaner, cdieaper 

gradesi i.e., Ceamerdal er Qeod over Choice. Probably the aost important 

fccts established by these studies were that leaner beef is preferred and 

that consumers do not like to buy excess fat. 

fhe article farther mentioned ihat the most iBg>ortant fact of all 

to indicate consumer desires was the data on all cattle receipts mrer the 

years. Choice steers at Chicago increased frem 38 percent of all beef 

steers thirty years ago to 55 to 60 percent now. the percent below Choice 

has been cut in half. Farther proof of this is bomo out by Pioreo (1959) 

who maintalnod that apprcncimatdLy 50 percent of an baaf sold as block 

beef is 9. S, Choioo or equivalwit. 
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PRDOS^ 

bull calTt* «»r« obtained within two to fotir amithii 

aftar birth* The following breeda were repreaented in both yean of 

thia atudyt (l) Daily animals representing a small daizy breed,^ 

(2) Bolsteins r^resenting a large dalxy breed,(3) Angus and Herefords 

representing two of the British beef breeda,(U) Purebred Brahman cattle 

and (5)Brah»an«Britisb erossbreds. 

All the animals, after the start of the test, were raised under 

the same feeding and management practices. During the first year's 

study all animals were individually fed to the limit of appetite. 

However, during the second year's study the animals were groiq) fed during 

the earlier period of their feeding regime. The reason for identical 

management and production practices was to assure that any differences 

observed after slau^ter were those attributed to type, breed and con-

formatlOTi and not mviroimient. 

All axdaals received the same pre-slaughter treatment* Off-feed 

weii^ta were obtained twenty-four hours prior to slaughter and weiid^ta 

were made at slau^ter tlM giving each animal an equal twenty-four 

hour shrinkage. 

^Tluring the first year of the study representatives of both small 
dairy breeda were used. However, no Ouemseys were used during the 
second year's work. Hereafter in this study, where reference is made to 
Jeracya, both small dairy breeds will be included. 
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Ihe anlKOls vers taken off feed for slaughter at i^roxLmatel^f 

900 pounds.or bgr twenty nonths of age« University neat laboratoxy faeil-

Itlos wore used for slaughter end the nethods used were ̂ ee outlined 

in Report of Proceedings, Fburth Annual Reciprocal Meat Cmfcrence (1951)* 

The left side of the carcass was broken into idiolesale cuts in 

a nanner outlined in Proceedings Sixth Annual Reciprocal Heat Conference 

(1953)* Physical separation of lean fat and bone was made on each whole 

sale out fkon the left side. A adninum twenty-four hour chill was ob 

tained prior to the breakdown and physical separation. The right side 

of each carcass was aged for a period of two weeks in coolers at the 

tmq>erature of F. t 2*^. After the two weeks aging period, steaks 

and roasts were out from this side, packaged and frosen for distribution 

to the test families and use by the taste panel. 

Twentf^four broiling steaks were out from longissimus dorsi muscle 

of each steer* All the loin steaks were designated "A", "B", or "C", 

according to the section of the muscle frtm which thi^ came. The following 

cutting procedure was usedi Beginning at the tenth rib and wozidng pos 

teriorly, eii^t steaks were cut eighteen millimeters thick, niese were 

designated "A" steidcs. Just posterior to this section another eight 

steaks were cut similarly and designated "B" steaks. The last eight 

steaks, designated "C steaks, were cut from the muscle so as to and 

approximately between the laat two lumbar vertebrae. The first seven 

steaks of each section wez^ packaged separately for distribution to the 

test families. The ei^th steak of sections "A**, "B* and "G" of each 

animal were packaged together for uee by the taate panel* In addition. 
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sixth and saranth ribs and aighth and ninth ribs were cut for rib roasts 

and paokagad for tests bgr tiba taste panel. 

Thara ware eig^t one-half ineh full round steaks cut fZom each 

steer* All these steaks were designated "X", "I" and *Z" aocosxling to 

the section of the round steak fraa whioh thej were taken. The fourth 

Ihll round steak was packaged irtiole and frosen for test by the taste 

panel. Each of the renaining seven steaks was cut into three sections. 

The tipy or knuckle, was designated "X", the top round was designated 

■T", and the bottom round was designated "Z". Sadi steak was packaged 

and froz«3 for distribution to the test fSailies. 

To determine consumer preferences for meat produced by various 

types of steers, a selected group of apprexLnately thirty families was 

utilized to cook, taste and score the meat in their hmes. (kie half of 

the families received broiling steaks and one half received braising 

steaks. The thirty families were selected from esqiMiriaent station staff 

Biembez*8 and married students. It was thou^t that a wa-Hi«i» degree of 

cooperation could be obtained from su(di a group. 

EM!h round and loin steak family received trom two to ei^t 

steaks each week depending upon the pairing and grouping calculated for 

each week of tiie test* Two steaks representing two breeds were oonqpared 

and a selection was made as to a preference. A 'Uiird steak was rated 

for tenderness, juiciness and flavor. 

Preference cards were issued for each pair of steaks, (Appendix 

llgure li}, and a separate score card was issued for each steak to be 

rated. The scoring for the rated steaks was based on a mnge of scores 
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from one through ninOf with ono tho lowost ralue aiul aino tht hifl^eet 

▼»lu0. Scores were obtained for each palatability factor—tendemeae, 
jidcineoa and flavor (Appendix figure 5). 

In order to facilitate cooking and enable «xe farailiea to dia* 

tingttlah between ateaka during and after cooking, the following procedure 
waa uaedt Bach of the paired ateaka for preference waa claimed with 

ei-Uier one or two rings. Preference cards called for a choice to be 

either for a steak with one ring or a steak with two rings, the only 
distinguishing feature of the steak to the faadly was whether it had 

one or two rings. Wie additional steak that was to be scored tor tender 

ness, juiciness and flavor received no rings. 

In the evwrt that aore than three steaks wore issued to a family 
at one time, the following procedure was usedt Each pair of steaks to 

be o<»iq}ared and the steak to be scored were placed in a paper bag with 
each steak being identilied. Ihe bag was narked with a cooking number. 

IHie families were instructed to cook their steaks in groiq>s keeping the 
steaks identified according to the Moking nunber. 

In order to standardiBe the cooking methods, families were 

instructed to use no seasoning until after scorings and preferences 
were nade. Each family member was asked to sample the same area of the 

steak being tasted. 

After the first year*s results it was found that the moist heat 

cookery used for the round steaks tended to elininate nost of the ten 

derness differences between and within breeds. Since tenderness 

influenced, to such a great extent, preferences, all round steak data 

has ben eUndnated from this study. 
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fhe animal grotq}ing and pairing vaa ealculatad ao to allow oaeh 

ardjaal to bo eoaparod wiUi another i^TO times and independently scored 

for tenderness, Juiciness and flavor two times each family member. 

Thirty animals were used daring the first year of the test and thirty-

one the second year. Seme substitutions were made, vhere feasible, to 

make the proper breed comparisons. It was also necessary to substitute 

animals within a breed in order to complete five comparisons and two 

ratings. The following are all possible combinations of the six breeds> 

(l) Angus X Hereford,(2) Angus x Brahman,(3) Angus x Brahman Crees, 

(U) Angus X Holstein,(5) Angus x Jersey,(6) Hereford x Brahman,(?) 

Hereford x Brahman Cross,(8) Hereford x Holstein,(9) Hereford x 

Jersey,(lO)BrabMan x ftrahman Cross,(11) Brahman x Holstein,(12) 

Brahman x Jersey,(13) Bribman Cross x Holstein,(lU) Brahman Cross x 

Jersey, and (10) Holstein x Jersey. 

Cooking for the tzained taste panel was conducted by the Fcwd 

Besearoh section of nie College of Home Economics. The loin steaks were 

cooked to a medium well dme stage by broiling to an internal teqpearatnre 

of 7^*72** C« The round steaks were cooked by braising to an internal 

temperature of 206° F. and were then cooked fbrty-five additional sdnutes. 

The rib roasts were cooked in a Despatch ot&a to an internal temperature 

of 68° C. 

The trained taste panel consisted of mesibers of Animal Husbandry 

Departaumt and The Home Seonomies Staff. Both broiled and braised steaks 

were served in groups of four, rspresenting one sanple from each animal 

bidng tested* Steaks were scored for tendsruess. Juiciness and flavor. 
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Ihe »»m acoring Bjrstera wu ua«d for th« panel that vaa used bgr -Uie teat 

faadllea. Panel prefereneea were obtained for the rib roaata. Dripping 

and evi^ration loaaea were detexnined on ateaka and rib roaata, and 

ahear valuea were detendned on the Wamer-Bratzler Shear from corea 

takm frc»B ateaka and roaata* 

Ijfv j 
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CHAPTER IV 

RESULTS AHO DXSCHSSK^ 

Pal»tabillty2 

Average tendemeee acoree indicated that the test faMHea 

and the taste panel were in eoBg>lete agre«sent on their ranking of 

the breeds (Table 1). In contrast^ there were quite marked differences 

in their ranking of the breeds for Juiciness and Aavor. Of these traits, 

flavor seemed to be mere diflioult to score. Individual tastes placed an 

ia^ertant role in scoring flavor, and since it is possible to have so may 

varied ideas of flavorful neat, it is understandable vhy this factor was 

more difficult to score. On the other hand, the measure of twodemess is 

more universally agreed vpom, therefore is easier to distinguish. 

When total palatability was considered, the ranking was nearly 

the same as the tenderness ranking. The Angus and Hereford breeds were 

switched betweac the second and third positions and the other breeds were 

rated the same for palatability as for the tenderness ranking. This would 

indicate that more importance is placed iqjon tenderness in determining 

palatabili^ by both tee families and tee panel than any oteer palatability 

factor. 

Jerseys razdced highest, en the average, by both the test families 

and taste panel as far as total palatability was concerned. There was a 

tera palatability in teia study refers to the sum of tee scores 
for tenderness. Juiciness and flavor. Palatability factor refers to tender 
ness, Jvdciness or flavor. 
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direct relationshipi aaong ell breeda> betwees tendemeee aeova, either 

eubjectiTe or fron the Wemer^Bratzler Shear* to percent preference* In 

all phaaea of palatability* Br^utan ateera ranked loveat* Hovever* Brahwm 

Croaa steera were raidced aoiunihat hi^er and did rank aa hifl^ aa third in 

flavor bjr the taate panel* Appendix Table I ahowa "tiie average acorea for 

tendemeaa* jnioineaa* flavor and total palatability for each year of the 

teat* 

Percent Preference 

Table XX ahova the percent preferwace for all the breeda by tha 

teat fndliea and taate panel* Xt ahonld be pointed out that the percent 

preference bx^taate panel waa baaed on ohoicea of rib roaat and that 

the teat fanLliea baaed their preference on loin ateaka from the aaae 

animala. After the lirat year*a atudy it waa found ̂ at the taate panel 

preferred the Angua lirat* Jeraeya aeeond* Holsteins third and Berefords 

fourth* Oa the other hand* the teat faniliea varied conaiderably frcmi 

the taate pan^ in their prefereneea* Thagr preferred Jerai^ first* 

Eereforda aec<md* Angus third and Brahman Crosaea fourth* There waa approx 

imately the aaae range established between the first and fourth preferred 

breeds by the panel and faailiea* However* there waa inconaiatency between 

the ranking of both taate groups* After the aeeond year*a teat* it was 

found that the teat faniliea and taate panhL were in agreement for ̂ eir 

preference of breeda* Thiy both preferred Berefords first* Jeraeya 

aeemid* Angua third and Solstelna fourth* Xn addition* the xenge between 

the first fbur ehoicea by the faniliea and ̂ e first three choices of the 
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paa«l wu veiy cloa«. accept for the Jersey a»d Angus breeds, the faadlies 

and panel were In agreement for their orerall aTemge ranking. Based upon 

the two year average, the margin of difference among the first three raidced 

breeds by the taste panel was small. However, there was a slightly greater 

range established by the families in their first three preferenees. Ihe 

Herefords, which the familiea and panel bO'Ui preferred second, were eigh^t 

peromtage points below the first preferred breed by the families, and 

only five percentage points below the first preferred by the panel. The 

co]ig>arative closeness that both taste groins placed in their first three 

choices indicated that there were alight differences fomid in which to 

base their preference* 

Panel (Correlations 

There was a hi^Oy significant relationship between panel tenderness 

and family tenderness both including and excluding the Jerseys. Table I 

showed that the taste panel and test families both ranked the breeds in 

the same order for tenderness and Table III shows that there is a close 

relationship between these two factors. 

The correlation of panel twidemeas to fedezsl grade was not signif-

ioant with the data from the Jersey steers included. However, when this 

data were not used, the relationship between Uiese two factors was highly 

signifloant. nds may be explained by the fact that even thou^ the 

Jerseys in "Uiis study had such low federal grades, they were ranked 

relatively hi^ in tenderness by the taste panel. This inverse relation-

idilp eliminated any significance at the 5 percent level. On the other 
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TABLE nZ 

SZMPLE CQRBELATIQKS OF PANEL TENDERNESS AND 
FAHILT PRBFESEMCS TO SELECTED FHTSICAL 

AMD CHEMICAL FACTORS 

Inclxtded Jaragyg Xxcladgd 
(Computation baaed on two-year avttragM) 

Panel Tenderness 
Correlated Withi 

Family Tenderness ,66U** ,6i4i*** 

Federal Qrade .201 .U^5»* 

Marbling -.327*» -.U21** 

Shear -.716** -.682** 

Ihmily Preference 
Correlated Witht 

Panel Tenderness .692** .686** 

ftodly Tandemeaa .71*3** .693** 

Panel Palatahility .730** .71S«» 

Federal Qrade .171* .1*31*** 

Marbling -.272* -.li06»* 

Percent 
Ghemioal Fat .119 .213 

Shear -.61»lt** •,607»» 

Specific Qravity -.25^ -.330** 

« Dmotes signilicanee at the 5 percent Xerel 

«» Denotes iignl£Lcance at the X percent XenreX 
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{uaid« with Jerseys eXinlnatedf the zelationship between the ssbm two 

Tactore was hi^ly signiHeant since the best eating steers were also 

the bluest grading. An tinusual contrast is shown in this study since 

the extremes in carcass grades were relatively close in tenderness scores. 

Subjective ma2i>ling inilues were given to all the steers. The 

relatiott of suixbling wi^ panel tenderness was hi^ily significant idien 

including the Jerseys (r* -.33)# and when tiiey were excluded (r* -.1*2)• 

The increase in significance idien the Jersiqrs were excluded aiy be ex* 

plained by the fact that the breeds receiving the scores indicating 

greater ajseants of marbling were also the breeds that received the highest 

tenderness scores* In ad^tion^ the negative correlation may be explained 

by the fact that as tmdenMSs increased siarbling also increased* At the 

same time there was an inverse relationship between the values given for 

marbling and their rank* The greater the amount of marbling the smaller 

the evaluating number. 

The Wamer*Bratzler Shear is the Standard method^ currently used, 

for objectively measuring meat tenderness. The correlation of panel 

tenderness with shMr values was signifleant at the 1 percent level 

including and excluding the Jerseys. There was a negative correlation 

in both eases due to the fact that high shear scores indicate less tender 

neat* The high relationship between these two factors indicates that 

^ear values were an accurate measure of panel tenderness. Shear values 

accounted for U7 to 51 percent of the variation in panel twademess. 
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Family Correlations 

its was laentioned previously, family preference nay be Influenced, 

to a great extent, by Tarioue pbyeioal and chemical factors* In addition, 

there are other factors that nay inHuenee eensuner likes and dislikes, 

Tbble III shews fandly preference correlated with several factors. 

Mien fbaily prefesrenee was correlated with panel tmdemeas there was 

significance at ̂ e 1 percent level, miis shows that the families pre* 

ferred the saaw animals that the panel found to be the aost tender. 

When the Jerseys were omitted, there was still significance at the 1 per* 

cent level, taut the zelationship was not as hiis^ as idien they wexe in* 

eluded. Fasdly preference scores were highly related to fnaily tenderness 

scores both with and without the Jerseys* Based vpon the correlation oo* 

efflciwat r- ,71*3, over 50 percent of the variation in family preference 

was associated with twidemess. 

Ihere was a hig^ily significant relationship between family pref* 

erenoe and pan^ palatability. This was true both with and without the 

Jerseys, Since total palatability was so closely related to tenderness, 

the indication is for preference of tender meat. 

Federal grading is a aywtm of placing animals into uniform grovqps 

according to conformation, fLnich and quality. It is usoslly believed 

that -Uie bif^er the gzude the hi^er the eating quality. Ihis, of course, 

is usxially true in most oases, ^sver, whm family preference was cor* 

related with federal grade there was no signiflcsnce. This may bo 

oaqplainod by the fact that the Jbraoy steers plsyod such sn importsnt 

role in family proforeneo. Since the Jersey steers grmd«l so lew and 
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were so fai^ily preferrsd, tbero was no algnli^cant relationship. On l^e 

other hand, when the Jersejrs were excluded the correlation beeane hi^ily 

slgnilloant between these two fhctors. This was due, in part, to the 

ihot that the breeds that were preferred eecoi^ and third were also the 

hif^est grading breeds. 

niere was a significant relationihip between family preference 

and marbling including l^e Jerseys(r" -•27). The significance was due 

to the fact that even though the Jersey steexe were low grading they con 

tained ecmsiderably more marbling than their grade would suggest. They 

tied for third in this category (Table IV). Therefore, as preference 

increased, the anount of marbling increased. When the Jersey stMrs 

were omitted, there was a highly d.gnifieant relationiblp between these 

two factors(r> The Angus and Herefords that were hi^Oy preferred 

also contained the hi^est amounts of marbling. 

Percent fat was calculated for each steer by ether extract determi 

nation. Simple correlation showed no signifieanee at the 5 percent lerdl 

betwem famiTy preference and percent chemical fat. 

fhmily preference correlated with dhear values was significant at 

the 1 percent level both with and without the Jersey staers (r« -.61i and 

-.61 respectively). Thue, shear values accountad for 37 to Ul percent 

of the variation in family preference. 

Spedfic gravity aeema to ba an accurate measure of marbling pro 

viding that all axterior fat is rwsoved. A significantly negative cor 

relation between fmnily preferenee and specific gravity of the excised 

ninth-tenth xih-eye muscle existed including Jerseys. In additdon, a 
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higjily slgnlflamt negative correlati<m exiated without them. Althou^ 

eigniflcant relationahipa were found, only 6 to 11 percent of the Taria-

tion in family preference was associated with specific gravily. Ihe 

increase in signifLoanee without the Jerseys was caused by the preference 

shifting to ̂ e Angus and Herefoztts. these two breeds had much greater 

amounts of aubling and therefore the specific gravity mean sTOres were 

lower, this inverse relationship of greater amounts of marbling and low 

specillc gravity also accounted for the negative correlation that existed. 

Mean Squares Ibr Pslatability Factors 

^to this point these data show 'Uuit there were maztced differences 

among breeds when apaltability and percent preference were considered. 

A eenqmtation of analysis of variance for tenderness, Juiciness and flavor 

showed a highly significant differsnee among broods for all threo of thoso 

factors of oeting quality (Tablo 7). In addition, it was found that there 

were highly aignificent diffexencee between the teat familiea and the 

taste panel for all pslatability factors even thoue^ the means iq[:q>eared 

to be close. Of the three palatability factors. Juiciness and flavor 

were the most difficult to accurately score, with flavor being the most 

difficult of all. fhe trained taste panel, as would be ejq)eeted, was 

more diacrimlnatiag in scoring these factors. 1!here was found a year by 

method interaction that was significant at tho 1 percent level for Juici 

ness and flavor, niia could have been due to the incorporation of new 

families the second year and to the o^rer families scoring the various 

traits differently each year. Thla table also ahows a higJOy significant 
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TABLE XT 

xmtkm fOR ORADE,^ MABELXXa^ 
AMD PERCENT C&EHXGAL FAT^ 

Percent 

Breed Orade Marbling Chemical Pat 

Angus 11.0 U.8 30.11 

Hereford 10.8 5.9 26.56 

Brahman 7.0 0.3 19,69 

Brahman Cross 7.8 22.277.5 

Bolstein 6.8 8,7 20.11 

Jerssgr 5.6 7.6 a.86 

'Hfamerlcal values were g^r&a to federal grade ehere average 
Qeod had the value of 10 and the values Increase or decrease 
bjone number per one«>thlrd of a grade. 

^Wierleal values were givra to subjective mas^Ung where 1 
was the hli^est value and 11 the lowest value. 

**Peroent oheodeal fat was detezadned bj ether extract. 
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TABUS V 

MEAH S<»aHES fOR PAUTABnJTT FACTORS OF LdK STEAKS 
BT TEST FAMILIES AND TASTE PANEL 

USINO BREED AVERAQES 

• 

w 
o 

(CoB^tation based on two-year averages) 

Breed 2.0l6»a ,398** 

Method* 3.930ta 5,970** 3.1S0** 

Tear .001 ,0U0 

Breed x Tear .1^6 ,030 .036 

Breed x Method .QiiB .116 .052 

Tear x Method ,010 •7hO^ 1,690** 

Tear x Breed x Method ,O$0 •532** •061t 

Mithin Subclass ,130 .080 ,061 
(Error) 

"Method denotes taste panel axul test Tanllies 

a Denotes signliieance at the 5 perc«at lerel 

as Denotes significance at the 1 percent level 
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7e«r-breed-4nethod interaction for juiciness. 

Variation Within Breed 

!{hus far# data haa been obtained on diffemiees that oeeur between 

er meiig breeds. There are# howerer# other differences that are important. 

These are the differenoes that oeeur within ea^ breed. Table VZ tSamn 

the total variation that existed within breeds for tenderness# juiciness 

and flcror. The ealues given for each palatability factor are the total 

sum of squares fbr each breed bj the test families and the taste panel. 

When the value is null# the range or variation is small. 

The total variation in tenderness was greatest for the Brahmans# 

and to a leaser degree Bn^man Crosses# as ̂ own bfjr the families and the 

panel. The least variation in tenderaess ai^pears in the Jersey breed. 

These data suggest that the greater the tenderness# the less variation 

there is within a breed. 

The greatest variation in juiciness bv the taste panel was within 

the Bolstein breed. Bevever# the test families faund small juiciness 

differences in the animals tested within this breed. On the other head# 

the test families found a large vaxlatleai within the Brahman ateera# 

whereas the taste panel foimd little differences. Thus# the coneluslem 

aade at this point# it that differences in juiciness existed within 

breeds and within methods of testing. However# these differences were 

inconsistent. 

The test families fbund little differences in flavor within the 

JttTsagr and Angus breeds. However# more differences in flavor were found 
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TABLE VX 

SBM OF SQUARES FOR PAUTABILITr FACTORS* 
SadfOHQ TOTAL VAKUTIOH 

EACH BREED 

Tendemeaa Juiciness Flavor 

Fasdly Panel Family Panel Family Panel 

Tiro Xmtkmnm 

Angus X,68 .8U 1.16 .88 .714 1.38 

Hereford .76 1.19 .79 .36 1.31 .58 

6.68Brahman 9.23 2.62 .U3 3.07 1.06 

Brahman Oroaa 2.00 1.07 1.3U 1.63 1.15 1.06 

Holsieln i.l2 1.18 .98 14.26 l.U .26 

Jaraagr .69 .-36 l.li9 .142 .93 .16 

*PaXiLta39i!litgr fAotor ««» buitd on brMd avvragea* 
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within the other breeds* On the other haad^ the teete pmiA foaad the 

lease flavor diffenmoes within the Jhnegrs, fiolsteins and Rerefords and 

the greatest differenees within the other three breeds* Therefore, there 

were also flavor differences within breeds, but ihey too were inconsistent* 

The data presented thus far show that theire were various differences 

between and anmg breeds as well as within breeds for the various organo-

leptio traits tested hgr both taste groti^s* 

Visual Contrast of Carcasses 

Visual carcass characteristics, soi^ as confOmatlon and finish are 

illustrated in ligurss 1*, 2* and 3* These aniiials were aaong those 

studied during the first year of the test. Table VII lists the data that 

was collected on Muh of these aninals* 
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(mPTER V 

SUMMUQC USD GONGLtJSlO^ 

Detailed pfajsical^ fibwaieal and organoleptio data vara obtained 

from six^-one SagoB, Hereford, Jerae7, CKiemsey^ Holstein, Brihnan and 

Bntoian Croas steers over a period of teo. years* 

Ibese animals all recited identical treatment from the time they 

were put on feed until th^ were alau^te*^ and processed for distri 

bution to test families and to a trained taste panel. 

Loin and round steaks vere distributed to thirty families the 

fixot year of the study and thirty-two families the second year* Infor 

mation was gathered on fndly preflumaiees which included seores for 

tmdemess, ̂Juiciness and flavor* Alsa^ identical infoxmatimi was ob 

tained from a trained taste panel* Carcass data, such as federal grade, 

marbling and specific gravity of the excised ninth-tenth rib-eye muscle 

were collected. In addition, peircent ohadeal fat, rdiear values and 

percent cooking losses were deternlaed* 

In analysing the data collected, the following observations were 

made* 

The average taste panel scores for the three palatability factors 

ranked the breeds in the following ordert Jerseys first in tenderness 

and second in juiciness azul flavor) Herefords first in Jtiicinsss and 

flavor and seeond in tenderness) Angus third in tenderness and third 

and Iburth respectively in juiciness and flavor* nie other breeds— 

Rolstein, Irrinan Cross and &rahman—were raidced in the following maanMrt 
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Bolsteins fourth in imdomoss and fifth in Juicinesa and flavor) Brahmaa 

CroasM 'Uiird, fourth and fifth raapaetivel^r In flavor» juicinasa and 

tandamaaa) Brahaana airth for all three factors. 

According to average scorea the teat familiea for the three 

palatability factors|Jers^ ateera ranked first in tendemeaa and Juiei-

neaa and second in flavor. Hereford ateera ranked either second or third 

in tendemeaa, Juioinesa and flavor. Angus steers ranked fimt in flavor 

and either aeeond or third in tendemeaa and juieineaa. Ihe other three 

breeda-oHolateln, BrahaMn Oroaa and Brahnaa—raideed fourth, fifth tssA 

sixth respectively in all three palatabilily factors. 

Both the taste panel and teat faadlies ranked the breeds ainilarly 

for total palatabLUty except that the Angus and Hereforda were switched 

in the aeeond aiHl third positions• The other breeds were ranked in the 

following Older by both taste groupsi Jeraaya first and Holsteina, 

ftrafanan Crosses and Brahaana fourth, fifth and sixth respectively. 

The results of each year of this study diowed that the trained 

taste panel preferred the ioigus or Herefords first and the Jerseys second. 

However, the test faallies preferred the Jerseys first and the Herefords 

second the first year, and then switched their preferences fbr these two 

the next year. An average of both years showed that the taste panel 

preferwaees placed Angus first, Hemfords aeeond and Jerseys third. On 

the other hand, the test families preferred Jers^s first, Herefords 

second and Angus third, based on two averages. Also, two year avezuges 

showed that both the families and the panel preferred Holsteina, Brahman 

Crosses and Brahmana fourth, fifth aM sixth respectively. 
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FBmlly pref«r«iK»e vaa signilloantly related, and in aom oaaea 

hi^ily aignifieantly related, to panel tendemeea (r<* *69), total palata<* 

bility(r « .73)1 ahear valuea(r "-,6U}, marbling(r - -,2?) and apedfic 

gravity of the exciaed ninth-tenth rib«>eya nuacle(r « -.26). iftien theae 

aaae e<Nq»ri8ona were awde with the data on the Jeraey ateers omitted, 

there waa alao a hi^ily aignilicant correlation with federal grade(r .Itl). 

Ihe Jeraoy ateera had the loweat average eareaaa gradea, leaa per 

cent <dranical fat and a hi^er ̂ pacific gravity. Theae traita would 

noxaally be aaaoeiated with lower preference. However, in this study thla 

grovp of ateera were the Mat tender and were ranked hii^ in preferoMe. 

Thia would indieate that there are factors other than ̂ ae mentioned that 

would affect meat tendemeas and beef eating quality in graeral. 

Analyaia of variance for average tendemesa, juiciness and flavor 

shewed that ̂ ere were highly significant differenoea among breeds for 

all of theae factors. In addition, there were highly significant dif 

ferenoea batweM tha teat faadliea and the tarained teete panel. 

Baeed cm -Uie data presented, the following eoncluaiona were madet 

1* Tnxi breed may well influence preference and eating 

qualities of beef. 

2. Tendemeas plays an iaqportant, if not ̂ e moat important 

role in overall eating satisfaction. 

3« Variation ttdeted among breeds as far as tenderness, 

juiciness and flavor are conoemed. 

k» In additd.on, variation existed between animals within 

a breed. However, when tendemeas was considered, the variation 

was leas prevalent within the three most tender breeds. 

https://additd.on
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5. Consoner prvferoiofl wu influsnetd to a uon or lost 

dogroo bgr tondomoss, grads and aaxtling, bat not poreent 

ehondetl fat* 

;• 4- - M J I-'' 

...toliJi... -A. 
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APPEirOIX TABLE II 

SUM OP S(30AEES FOR PAUTABUJIT EACTOES* 
SHOWIHG TOTAL 7AHIATIMI 

UITHIS EACH BREED 

Tenderneaia Juielngaa PUvor 
PcBlly Panel Pmilly PmiO. Pmdly Pantf. 

FLret Tear 

Angus .69 .96 .57 1.30 .28 2.10 

Hereford *09 .79 .05 .27 .71 .51 

Brahiun U.57 lli.li? 1.75 .83 1,81 .87 

Brahman Cross 2.51 1.67 i.ia 2.58 .53 1.91 

Holstein 1.97 2.10 1.57 8*09 1.55 •26 

Jersep .35 .1*7 l.li5 .70 1.35 •26 

Second Tear 

Angus 2.66 .72 1.7li .i»6 1.19 .65 

Hereford .73 1.58 1.53 .U5 1.90 .65 

Brahman 8.79 3.99 3.W .03 U.33 1.25 

Brahman Cross l.i»9 .u? 1.27 .67 1.77 .25 

Holstein .26 .25 .39 .23 .67 .25 

Jers^ 1.03 .25 1.35 .13 1.35 .26 

^PalAtatollit^ Iketor valuoa vere based on breed averages* 
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APPENDIX TABLE III 

AVEHAQE QBADE^A MARBLIMO^ AND PERCENT (SiEMICAL FAT^ 
HI BREED AND TEAR 

Percent 
Orade Marbling Chemical Fat 

Firat Tear 

Angus 10,8 5.5 30,28 

Hereford U.O 6.0 28.25 

Brahaan 7.2 8.1i 21.00 

Bnhman Cross 6,U d,}i 21.98 

Rolstein 7.U 8.6 20,03 

^erssgr 5.2 8.8 20.12 

Second Tear 

Angus U,2 U.O 29.93 

Hereford 10,5 5.7 2U.87 

Brahatta 6.8 8.2 18.38 

Brahaan Cross 9.2 6.6 22.56 

Holstein 6,2 8.8 20,18 

Jersey 6,0 6.5 23.60 

^iinerlcal values were givm to federal grade where average Oood 
has the value of 10 and the values increase or decrease by one 
nunb«r per one-third of a grade, 

^'Bumeriesl values were givan to subjective marbling share 1 is 
the hi^est value and 11 is the lowest value. 

^Chesdcal fat was detezwdned ether extract. 
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Mr. 

NAME Mrs. 

Family No, 

DATE 

(LOIN) 

BROILED STEAKS 

CONSUMER PREFERENCE CARD 

I 

I 
I 

VJhat steak do you prefer? (check one) 

Steak with 1 Ring 
Steak with 2 Rings 

2. Did you like -the one preferred? (check one) 

1. Very much better 

2. Much better 

3. Slightly better 

COOKING TIME MINUTES 

Degree of Doneness: (check one) 
RARE MEDIUM WELL DONE -*V-' 

'.-i 

COMMENTS: 

Figure 1* 

Consumer Preference Card 
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NAME 
DATE 

Family No. (LOIN) 
BROILED STEAKS 

CONSIMER 

R/.TING CARD 

Score the steak with no ring.* 

- Tenderness 
- Juiciness 

- Flavor 

*Score as follows. 

; 1. Extremely Poor 5, Fair 
2. Very Poor 6, Fair Plus 
3. Poor 7. Good 
h. Fair Minus 8, Very Good 

9. Excellent 

CdlMENTS 

FLgan $ 

CoturanMT Bating Card 
V ■' 
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