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DITRODUCTION AND SURVEY (F LITERATURE

Resesrch on the quality charscteristics of msat bas been extensive,
and commensurate with the-consumption of the different cuts and forms, with
the possible exception of ground beef. A search of the literature reveals
practically no studies dealing with the effect of various factors on the come
position or paslatability of this product. Yet, according to an estimate by
the Bational Iive Stock and Meat Board (L), 15 percent, or over two billion
" pourds, of the beef consumed in 1958 wae in the farm of ground beef. Further,
the Agricultural Marketing Service of the United States Department of Agri-

culture (9) reports that, ". . . ground beef is considered one of the most
populaer meat items by school children and 1t ranks first on the list . . . (of)
many if not the majority of consumers according to sectional spot~check surveys.'
Although seemingly popular, "hamburger” or “"ground beef" appears to
be an extremely varisble product, from the standpoint of the producer as well
as the consumer. In 194k, Tobey (7) reported the fat and moisture contents of
"hamburg steak" purchased from loeal stores. The veriability showm in that

study would seem to attest the fact that the product does indeed lack uniformity
This veriability hed led the Quartermaster Corps of the United States
Army (8) and the United States Department of Agriculture (9) to work out defi-
nite specifiecations for this produet in order to maintain uniform quality in
the ground beef they purchsse. The Hational Restaurant Association (L) has
likewise referred to these specificetions in order to furnish infarmation to
its members.
In essence, these specifications require federally inspected beef
skeletal meat of U, B. Utility grade or higher, consisting of not less than
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50 percent by weight of square-cut chucks, ridbs, loins, or rounds, and the
remaining 50 percent or less from flanks, briskets, plates, or shanks. There
is to be no sdded moisture, extenders, or preservatives, and the fat content
by chemical analysis must be not less than 15 percent noxr higher than 25
percent inclusive.

Extensive studies on meats done et Qklahoma State University and
compiled by Ieverton and Odell (3) included "lean” and “regular" ground beef,
containing 3.9 and 17.1 percent fat and 64.3 and 55.7 percent moisture,
regpectively.

The United States Department of Agriculture Hendbook No. 8 (10)
refers to rev hamburger as containing 20.0 percent fat and 55.0 percent
molsture. It further mentions "medium fat! beef as containing 16 percent fat
in the chuck and 11 percent fat in the round.

Adide from the sbove information there appears to be no reference
material obtainsble. In view of the widespread production and comsumption of
ground beef,; and of the relatively limited infarmatiorn avatlable, it would
seen important to shed further light on what constitutes desiresble ground beef,
and to what extent these factors should be controlled by the producer, not only
from the standpoint of desirebility, but also from the occosionally more real~
istic standpoint of cost to the consumer,

Accordingly, thls study was desigved to determine the effect of the
grade, the cul, and the trim of the origimsl meat on the fat and molsture
contents, cooking losses, and organoleptic qualities of the resulting
ground beef.




BXPERIMENTAL PROCEDURRE

Tvelve carcasses were used for the study, of vhich six were graded
U. 8. Standard and six U, 8. Commercial. All meat was cbtained through the
Department of Meats of the University of Illinois from & Peoria packing plant.
411 selection was done by an experienced grader, working from specifications
set up by the head of the Ments Mvision. While btreed and ages of the animals
were not known, the welghts were contrelled so as to cbtain a minimm of vari-
ation within each grede. One side of each selected enimal was delivered to
the meats laborstory according to a set pattern which controlled the extent
of carcess aging to & renge of 7-9 days, at vhich tine all sampling ves done,
mmm@tmmmwmm&ly. Aging temperature was
epproximately 34-36°F. Welghts end aging information are shown in the
Appendix in Teble 1, p. 21.

Sempling.-~One round and one chuck from emch side were sampled ac-
cording to the following procedure:

Al) exterpal fat vas removed, weighed, and ground through & 1/2"

breaker plate. 7The cub was boned; all remeining lean and internsal fat were
weighed together, and then ground through the 1/2" breaker plate, mixed, and
a six-pound random sample was removed.

Balf of this somple was immediately reground through a 1/16" plate.
The remaining three-pound sample was mixed with a random sample of the ground
fat; the amount being determined by the ratio by weight of external fat to
weight of lesn end internal fat ss found originally for each cut., This miye
ture of external fat and lean and internal fat was then also reground through
the 1/16" plate. In other words, the latter sample was representative of the
“untrimmed” cut, while the former was representative of the "trimmed” cut,
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allowing determinations which, it wvams hopeds would reflect the effects of both
trimmable and nonetrimmeble fat present in esch chuck and esch round.

The three-pound samples were ground with a Tolelio Sige 11 grinder;
larger amounts were ground with an Enterprise Size 23 grinder. ALl grinder
parts were thoroughly washed and dried after each grinding, and all meat ves
refrigerated until peeded.

Chemical Analysis.--From esch three-pound sample thus prepared, &
one=pound semple was removed, and further ground three times through the 1/16"
plate with the Toledo grinder. From these, approsimately 12S-gram portione of ||
the finely divided meat wore placed in tightly closed polyethylene sample
bottles for chemical analysis.

Fat and moisture determinetions were made in duplicate on each sample
sccording to the methods for moistwre and c¢rude fat determination given by the
Assoctiation of Official Agricultural Chemists (1, p. 386), with one modifi-~
cation. Velghed amounts of spproximately four grams vere held overnight in an
oven at 500C, and then dried at 1020C for two hours.

Cogking and Judging.--lo attempt was made to incorporate the ground
beef into & recipe, for exvample, meat loaf; rather, it was decided that a better

couparison of the meat itself could be made if no other ingredients were
present. Also, since many users of ground beef must make use of oven prepa-
ration rether than grills becsuse of leck of equipment or time, it vas decided
that perhaps more neaningful information could be chtained in this manner.

Throughout the development of the entire cooking procedure, &n
attenpt was made to duplicate conditions which would be likely to exiat en
the institutional level, since il was believed that here might be encountered
mich of the consumption and many of the problems. Therefore, during pre-
liminery studies the following cocking procedurs was devised:

il
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To sach two-pound sample of ground beef was added one teaspoon of
salt, and the sample was lightly mixed by hand. Using & Ho. 12 ice croam
scoop, the meat wvas then dipped onto a Hanson Aletetic gram scale, and the
welght adjusted ac necessery to 50 grams. Bach patly was shaped quickly by
hand to epproximetely 4" dlemeter by 1/4" thickness, and placed on a wire rack
on an alvmimm tray spproximetely 97 by 13", using a sepavate trey for each of
the four ssmples being prepared ("trimmed” and "untrimed” chuck and "trimmed®
end “untrimmed” round). Bight patties wore prepared from each smmple. Weights
vere recorded for the trays and racks before and after the patties were placed
on them.

The four trays were placed in a Hotpoint electrie deck oven set at
3759F {190.59C) which bad been aliowed to cycle twice to reéach uniform heat.
The oven thermostat was checked agrinst a calibrated Taylor oven thermomeier.
Patties were cooked for 15 mimtes. The trays were removed from the oven and
welghed to determine evaporative logs. After the patties had been served to
the juiges, the trays were sgain weighed to determine drippings loss.

The pattiecs were codefl and served to a taste panel of six experienced
Julges, who scorved them for flavor, textpe, color, and juciness on o five-point
continmm of desirability-undesirability. The scorecard {eee Appendix, p. 27)
vas arrvanged to sliow a meximm of five points for each of the color and
Jueciness scores, end two Pive point ratings for each of the flavor end texture
scores; flavor wes rated both for intensity snd desirability, and texture was
considered from the standpoints of both tenderness of the mest and compactness
of the patty. This wés done in an abtempt o obtain more critical Judgments
of the patties; it did not welight the peorecard, since only tolal scores

Differences due to grade, cut, and trim in fa2t and moisture contents,
yield, and organclisptic qualities were tested for signifiesnce by analysis
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of varience (2). Perventages of crude fat snd molsture were calculated in

terme of the original ssmple welght, and the meang for the duplicate samples
were used for analysisz. Cooking losses were sublrscted from original patiy
welghts snd porecuntage yields were calculated on the basis of total wedghis

for all elght patties. Judges scoves for the individuel charscteriatics of
flavor, texture, colar, and juciness were not analysed; rather, the total scores
for each smmmlie vare used. No attenpt wee made to check the internal con-
sistensy of esch judge, o the variation bebtweswn julpes.




EESULTS AND DISCUSSION

For purposes of clarity, fat contents, moisture contents, yield and
crganoleptic qualitics as affected by grade, cut, and frim will be dlscussed
seporately. In the Appendix, pp. 21 to 27 inclusive, are presented compiete
ren data for fat and molsture contents, cooking losses, yleld, and judges

seores; and snalysis of variance tables. Grand means and sub-grand means are

glven in this section. Crand meens inciude all possible replications amd
veristions in that sample differientation; i.e., a4 grand mean for chuchk
includes vaiues for sll replications for both grades snf both trims. 4
sub~grand mean anits values for any two of the following: one grade, one ocut,
one trim. For example, chuck, trimmed omits the values for round snd chuek
untrinmed.

Fab_Content.~~Grand means for percentage fat are showm below; the
differences between grades, cuts, and trims were highly significant. In other

. 8., Commercial 20,2%8
4. 8. Standmd _ _15.h
Chuek 21.0%
Round ) %.6
Trimmed ih.B

#agignificantly higher at 1% level
words, U. S. Coomercial contained significantly more fat than U, S. Stendaxd,
chuck hed significantly more fat than round, and wntrimmed ssaples showed
signifionirtly higher fat content than trimmed. These percentoges are lower
then that listed in the United States Depariment of Agriculture Handbook No. 8
(10), shich gives & value of 28.0 percent fat for raw hanburger and very
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around the percentage of 17.1 mentioned by Isverton and Odeil (3). Howover,
sinece this present study is dealing with specific sources rather than just
ground beef per se, ihese discrepancies might be expected. The "medium fat"
beef, uwhich containa 16 percent fat in the chuck avd 1l percent fat in the
round, according to Handbook Se. 8 (10), Sces appear to be quite similsr in
fat content to that for U. 8. Standsrd chuek and round es shown in the tabue
lation below, vhich slso shows a further influvence of trimming on grade and cut.

Ve 8. Commerciel Bound 16.3
U._8. Standard Round 32.9

" emificantly grester at 5% level

Ap might be expected, differsnces beiween grades were decressed by
trimaing (6.4 versus 3.2) indicsting thet the externsl fat was largsly re-
spongible for the variation botween grades in fat content, However, the
differences in fat content between cuts were increased by trimming, indlcating
thatiinternal fat was more responsible for the variation between cuts. It
would eppear, then, thal fal content of the two primal cuts of chuck and round
from the two grades tested would be quite different, due to 1) the external
fat variation, due to grade; and 2} the internal fat variation, due to cut.
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‘This tendemey cen be fllustrated disgrematically, as is done in
Figores 1 and 2, by plotting the percent fat contents for grades and cuts
bafore and after trimming, The difference in the slope of the two lines ls
indicative of the significance of the differences in fat content. Orade,
cuts. As can be seen in Figure 3, the slope of the linge is more similer,
suppesting that the differences in fat conternts betwesn grades ere not signie I
ficant when considering each cut separetely.

Figze 1 Figwre 2

Ifivence of Trim on Grede Fat Content Inflvence of Tyinm on Cut Fat Content

. |

D1
q 3
19.: Untriomed
19+
\ 134
: 114 Tyimmed
L} ] ] 1

In other vords, U. 8. Commenelal chuck hed a higher fat content than
U. 8, Standord chuck; amd U. 8. Commerelal round had a greater amount of fat
tean U, 5. Stenderd round, although both grades of ciuck hed more fat then the
corresponding grade of round, regardlese of whether or not the cut had been
trinmed.




Figure 3
Infiuemce of Cut on Grede Fat Content

Moisture Content.-~-Grand means for percentage moisture contents are
ghonm below; the differences between grades, cuts, and trims were highly signi-
floont. It can readily be seen from theme pexrcentegen that U, 8. Stendmrd
contained signdficantly more molsture then U. S. Commercial, round hed signi-

U. 8. Comercial 60.0
U. . Btanderd _ e O e
Bound B it
Trimmed G e
Untrimmed 59.7

camtly migher at 1§ level
higher molsture content then untrimmed. It io interesting to note that these
values are in fnverse relaticnship to the values for fat content, as shown
Ieverton and 0dell (3) veport moistuve comtents of 55.7 snd 6h.3
percant for "regnlsr' and “lean” ground beef, respectively, vhich is consistent
with the findfngs of the present stuldy. The United States Depsriment of




S
Agrtenlture Handbook No. 8 {10} lists 55.0 percent meisture for ground beef,
which is considersbly less then the present study shows.

Aguin, trimuing showed a further frflusnce on the variation betwsen
grades and betwesn cuts. These sub-grand means sre shown belows Trimming
dporensed the difference between grades, (4.2 versus 2.9) and when the amounts

U. 8. Commercisl Chumck 57.0 5. 7%
e 8. Stenferd Chuck 62.7 ,

Y. 8., Comercial Round 63,0 3.0
Y. 8. Stendard Round 66,0

agignificantiy greater st 5% level

of external fat in the mixture were decreased, moisture contents were greater,
Howvever, trimming inoreesed the difference betwsen cuts, indicating that
external fot content did not influence the moistuwre content within the cut as
mch ap 4id some other characteristic irherent in the cut iteslf. Freviously,
it was shown that trimmed obuck contained more fat than did tiimmed round.
In 1ight of this, it can perhaps be concluded that this "ipherent charace
teristic” of the cut which seemp to influence molstare comtent is the fat
content, since the higher percentege motstures are found in the cut with the
lower percentage fat contents.

Tte tendency can also be illustrated diegramaticelly, es i€ dme
in Figures & and 5, by plotting the Gifferences in moisture contents for
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eredes and cuts befoxe and effter Wrimming. The difference in the slope of the
two lines is indicative of the significance of the differences in moisture
eontent.

Filgure & , Figee 5
Influence of Trinm om (rade Nolsture Influenne of Trim on Cut Noisture
Cormtent Content

/m”d ’ Toimage
Unirizmed '

mmaémtmﬁm
e . P28

1 X Ak £

Commeretal Standerd @ Chwuck Round

Although there wus not significant varistion between grades with
regpect to fal content to the two cuts, this was not the case with molstwre
contents, as can be seen in the previous teble, and dlegrematically in Figure 6.
In this study, round shoved less varistion in moisture content than 4id chuck
vhen cooparing U, 8. Commexrcial with U, 8. Stendsrd grades.

Figme 6
Infiuence of Cut oo Grads Moistwre Conbant

Mmm
$.7.8.8.8.8
P

S =




0-13-.
mmmn.a.swmﬂmwdmaWMsmm

then U. 8. Somerciel roud, and U. 8. Standayd chusck had & greater smount of
mofeture then U, 8, Comercisl chuck. Purthermore, both gredes of round cone
mmmmmwmmm@mmwmck,

although Y. 8. Btenderd chuck hed significantly greater moisture content than
a.mw«mm,mwmmmmmmmwm 8.

Stenderd grade.
Yield.=-looking losses, both evaperative end drippings, are reported
in the Appendixz in Teble 6. Mesn eveporative loss showed e reange of W.le1B.7
W;mﬁﬂpﬁmloushmmﬁarmnfl&.ﬂ-%.&wﬁ. Beceuse of
mwwmmmmwm,mmmw
here in terms of yield rather than in terms of losses. Grand means ere shoun
hMWWWMWWMWMmMMm
nighly significsnt. These percemteges fllustrate that, for yleld, the only
slgnificent vardeble demonstrated ves that of cut.

#agigniflomntly bigher at 15 level
Round gave & sigrificantly higher yield then did chuck. Verlstions
for the cut between gredes end botween trims were not significant, inficsting
that for the grades and trims studlied, the round consistently gebe & higher
yield then the chuck, regardless of vhich grade was used and whether or not
the cut hod boen ground before or affter trimming.
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leverton and 0d=11 (3), becsuse of the cocking method eployed in
studying ground beef, a0 not report a dripping loss, but they do list ovapore
stive losses as 9.5 and £5.0 parcent for “lean” and "regular” ground beef,
respectively. Both raw and cocked weights fur the patties ave given, which
reves) the yields to 75.0 percemt for “lean” and 75.4 percent for "reguler”
ground beel. Thus there are indloations that sltheugh eveporative losses &ve
lower vith the oven method of preperation used in the present study, the overe
ﬂﬂa&awbwmtmmwmmmm In arder to verify
both oven sad grill preperation on meat from the sane SOUTTR. F

: , tien.~~Grand memms for all six judges for each
varigtion tested are shown below; grade and trim differences were pot signi-
flieant, bub cut wus ageln highly significant.

Y. 8. Coomerciel 19.3
U. 8, Stendard 322

Chuck 1908”
~Bound o 38e0

TBrimmed 19.0
Untrdmmed 19.3

Pfignificantiy Mgher &t 15 lavel
s of graode or tyvim, the julges showed a significant prefere
mmm&wmmmmmemmm It must

be noted, howsver, that eut of a possible 30 polnts, the highest mean scors,
that for chuck, was only 19.8. If we consider a scove of 30 as very good,

2 as good, 1B as fair, 12 &s poor, end 6 ss very your; it is apparent that
mmm&mammmmwwﬁmmmm
receiving scores only slightly ebove a "falr" rating. Due to the fact that no
mmmmmwmmmwmmmmmemtm, 88 was
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eloborated upen in the axperimental procedure, the patties wers probebly mwob
as desireble as they might otherwise have been, either in flevor, texture,
color, ar Juciness.

Iamzmmgmmmmmmmmm@m
mm,m&mwywwmmmmm. This might £ind
practiesl application especielly where other ingredients should not be mixed
manmmhmemmwﬂwmm. However, since
thegiw&mmmmwmmwmmmm in
reciges vhich can allow sdded ingredients, this cut might be the more econo-
mioal cholea.

One verisble in the cocking procedure might possibly have contijbuted
to the julgee' jreference for the patties made from ground cimick. The meat

wes first dizped with a No. 12 size iee cresm scoup, and then weighsd to 90
grams op & Nenson dietetic scale. fince Pat welghe legs than lesnm, the patiles
vere the seme size vhen dipped, but, depending on the fal content, dtffereut
sizes after belug adjusted to constent welght. Ahough thle welght adjuste
ment was necessury to insure eccuvecy in detewmining yield, the lesner pntties
m%ﬁ%m&l&m&%&m@mmwmm%mﬂmmﬁm

more fat.

Ancthey possibility is thot since fot can affect Jucivess bersuse of
atfferences in the rete of heat transfer, se poluted cut by Slemers and Haoning
{6), there would thevefore be diffevences in the Gegree of heat transfer with
aifferences in the fot content. Bither or both of these factorew-sise and fat
contente~could have caused the lemner pstties to be slightly more done, and
perhaps less julcy, than those with higher fut content. These differences
MWWMWMW&&W@MWWM
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Gross examination of the memn individual ratings folls to ehed much
iight on the mattey, although the chick docs sppesr to be cammnding slightly
highar ratings on both Juciness end compaetness and tendexness of the patty
than the round, &s can be seen in the toble below. Intensity and desirsbility
of figvor scorves seem to be slightly higher for the trimmed cuts. These ten
denciesn, however, sro so slight as 0 scarely be worthy of mention.

{rimsed 3.k 3.7 3.1 3.0 3.3 3.3
untrimied 3.2 3.4 3.3 3.2 3.6 3.3
. 8« Commercial Rownd

trizmed 3.3 3.3 2.8 2.7 3.2 3.1
watrimmed 3.2 3.3 2.6 3.4 2.3 2.9
U 8, Stendard Chawk

trimned 3.2 3.5 3.3 3.3 3.t 3.2
untaizmed 3.0 3.3 3 3.0 3.5 3.0
U. 8., Standard Bound

trinmed 3.34 3.3 2.9 2.8 3.1 3.1

A further study of organoleptic qualitics of ground beef from differs
et sources with the intent of lesrning more shout the influsnce of fst content
on yield smd on flawer, texture, and juciness of the patties should be inter-
esting, It $5 conceivedle that a mixture, i.e., part chuck end part round,
vauld satisfy the requiremente belter than one cut alona,

Even experienced judges often vy in their concept of destrebility
of & product. Such eypesred to be the tase with the six judges in the present
study, It might therefore be well to determine how e lerge 8 taste panel
would be necessary to eveluate an item ench ss ground beef patties sccurately.

=




SADMARY AND CORCLUSIONS
Trimped and untrimmed chucks and rounds from six U. 8. Commercial and
gix U, 8., SBtandsrd carcasses were ground and tested for fat and moisture cor-
tents, yield, and organcleptic gualities.
¥at contents were significantly higher in U. 8, Commercial grade than

in U, 8. Standard, in chuck than in the round, and in the untrimmed than in the
trinmed semples. Moisture contents were significantly higher in U. 8. Standard I
grade than in U, 8. Commercial, in the round than in the chuck, and in the

trimmed than in the untrimmed samples. Trimming decreased the variation be
grefdes anl increased the variation between cuts with respect to both fat and
moisture contents. The tendency of the chuck to have a significantly higher
fat content than the round wes true for dboth grades; vhile the tendency of the
round to have a significantly higher mpisture content than the chuck was not as
pronounced in U. 8, Standard as it wvas in U, 8. Commercial.

Yield ves significantly greater from round than from chuck, regardless|
of grade. This tendency wes discussed from the standpoint of both percentage
evaporetive and drippings losses and percentege yleld, and the possible impli-
cations as to cost.

The taste panel showved significant preference for petties made from
ground chuck, again regardless of grade, although this preference only rated
the patties as "fair'--19.8 points ocut of a yoasible totel of 30. The results
of the organoleptic scores appesr to show very little of a clear-cut nature,
possibly due to the fact that nome of the patties were considered very desire
able in the form in vhich they were presented to the judges, e.g., without
added ingredients. This similerity of the ment, when tasted alone might
possidly indicate that, at least for the gredes, cuts, and irims studied, these

factors do not need to be given primery considerstion,
- 17 -
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Beferring to the spscifications for ground beef used by the Quarter-
| mmster Corps of the United Ststes fmy (5), the United States Department of
Agrieulture {9), and the National Resterant Association (5), it can be seen
that grade, cub, and trim of the original mest are deslt with on an apparently
general basie, bub that fat content range for the finished product is speci-
fleally listed.
For those individuals and institutions purchasing grount beef in

guantities too small to taeke advantage of such specifications, the information
cbtained in this study could prove useful. The percentege yleld data, con-
sidered in the light of the fat and wmalsture contents shown, could offer some
| instght inteo vhat constitutes & practieal ground beef purchase.
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20ver ¢ .5 deviation between duplicate deterndnaticus.

Table 3
Avalysis of Variance of Mean Percentege Fat Contents

m OB -

1 mg 273.61 39.2648
C’-’n't 1 505.70 505.70 T2.55%
Grade X Cut 1 22,34 22, 3.18
Trim 1 155,30 855410 65,20
Grade X Trim 1 31.0k 31.0! hase |
Cut X Trin 3 48,40 k8,40 G.ghe
Grade X Cut ¥ Trim 1 s RSN 0.06
BEror 35 24,00 6-9{

9l gnifioant at 5% level.
g anifloant at 1% level.




Pable &
Mean Perosnbage Hadsturs Contents of Ground Beef

1 e 5
Conmpeyeial Chuck, trimsed 8.2 59.8 &0.3 574 58.9
" "o, 58,3 53.5 55l 50 +6
ul Reutnd, frtumed o7 . 66.8 65.6 68,1
" o, webrbmed  58.9 8 57,6 57 62.5
Stenderd Chuek, teimued 61.9 €23 60,2 9 619
. ﬁm;ﬁ: trimmed 762?3: gl?% 2«8{3 Goe 23’?
" w o 650 b 50.9 63.8 :
Teble 5

Annlysls of Veriance of Mean Porcentage Molatwres Contants

D Bun of Mean

Freadon Squsres  Squares E
Total 57 1060.62
Replications 5 53.07
Grade i 230,57 £30.57 50, TEe
Cuat 1 261.,3h 261.34 59,80
Crade ¥ Cut 1 21.32 21.32 S0
Tk 1 200.09 290.09 66,308
Cat ¥ Trim 1 25,80 25,80 5,00
Grade X Cut X Trin 1 03 0.0
Ervor 35 153.18 h.37
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Teble 7
Hean Percentage ¥Yields of Gound Beef Patties

, untrimmed  61.9  55.7 59.7 1.6

- Bound, trimmed 001 6 68,8 66.1 T2.3 6966 g‘k

- "o, untrimned 65.8 0 621 BB, G1.8 ™6 T2.0 0
Standard Chuck, trimmed 61.0 Gh9 658 &, 65.8 6k G

D g mirimed 628 G0 6.7 68 68 @8 O F
| 69.8 65, 69 70.3
" " untetmmed 64,8  69.1 6.8 68.6 Grh 69.2 68.0

Teble 8
Analysis of Veriance of Mean Percentage Yields

&
1

Qut % 180.97 180.97 i5.65m
Grafle X Cut 1 0.26 26 002
Tyim i 1a.80 11.80 1.02
Grade X Trim i 7-w 7;33 9.5&
Gut X Trinm 1 Te52 T.582 0.65
Grafie X Cut X Trim % .61 12,61 1.09
Breor )-3 hob 86 11.56




Teble 9
Mean Total Scaresd of Judges for Ground Beef Patties

0.8
2.5
18.3
IT.7

19.5
18.2
19.3
18.0

Inasd on possible total of 30 pointa.
eons of 5 Jjudges soores.

Table 10
fnstlyeis of Veriance of Mean Toted Scores of Juldges

Total by 68,70

Replications 5 2.36

Grafle 1 1.33 1.33 1.12
tut A 18:50 18.50 15,5554
w x m X ﬁ.g L% Q.Oh'
Trim -3 1e 1.5 1.29
Grode X Trim 1l 24573 2.5 2.13
Cut X Trim 1 8 046
Grade X Cub X Tvim i 0.0h ) G.03
Ervor 35 b1.87 1,19

sagionificant st 1% level,
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