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‘BONELESS BEEF: RAW,
‘& OOKED, AND SERVED ;...

Results of Analyses for

Moisture, Protein, Fat, and Ash '

By Eowaxrn W. Torrren, Craup B, Pritcukrt, anp Brzapetn M. Hewston
Humay NuTriTion RESEARCH BRANCH, AGRICULTURAL RESBARCH SERVICE

Summary

To obtain composition data and related information on boneless
beef used in feeding programs of the United States Armed Services,
studies wore made of 4-way boneless beef from 8 vepresentative car-
casses, raw and cooked, and including related items from preparation
and cooking; of beef in plate waste in o limited number of beef roasts
from general issue, cooked and served in Army messes; and of 4-way
boneless beef representative of large-seale regular issue, cooked and
served in Army messes in 5 field locations. Al the beef was cut ne-
cording to Army specifications, which call for the processing of the
carcass to provide 7 boneless cuts for oven roasts or griddle-broiled
steaks, 5 cuts for pot roasts or Swiss steaks, diced meat for stew, and
ground meat for such recipes as hamburger and meat loaf.

During the cutting of the 8 carcasses, the yields by weight of the
various cuts were obtained. The proximate composition of the cuts,
raw and cooked, was determined by analysis; a cut from one side was
uscd as the raw sample and the corresponding cut from the other side
was cooked. On a carcass basis, food energy retention in the cooked
cuts was 85 percent; protein, 94 percent; and {at, 82 percent.

At onc location a study was also made of the effect on plate waste of
trimming surface fat from oven roasis before cooking. Roasts from
general procurement sources of the Army were used. [t was found
that moderate trimming decreased fat in plate waste without apparent
reduction in fak presumed eaten. Fat trimining by the meat processors
would imply reduction not only of fat losses in the kitchen and during
cooking but also of weight to be handled and stored in valuable freezing’
space.

In the field study, the composition of boneless beef, raw, cooked,
and served, and of the corresponding plate waste was determined from
samples involving 52,682 pounds of raw boneless beef cocoked and

18ubmitted for publication July 1, 1955,
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served in 542 Army messes to 109,682 men. Plate waste increased
with the amount of raw beef isstied to the mess, and fat in plate waste
increased with fat in the served cooked beef. The amounts of beef in
plate wasie were not always significantly correlated with the amounts
of raw beef issued; however, the percentages of fat in the plate waste
were significantly correlated with the percentages of fat in the cooked
beef. It was calculated that 67 percent of the food energy of the
issued beef, 84 pereent of the protein, and 51 percent of the fat were
enten: 10, 6, and 11 percent of the issued beef food energy, protein,
and fat, respectively, appeared in the plate waste. T& was also caleu-
lated that 7 percent of the food energy, 9 percent of the protein, and 6
percent of the fat in the issued beef were left as unserved edible beef
at the serving table.

Introduction

The inent servings in the feeding programs of the Armed Services
furnish a large part of the required protein and fat and hence of the
total food energy provided by the diet. To an inceasing extent, beef
procurement is shifting from carecass beef toward frozen boneless beef
which offers advantages in handling and transportation.

Available data on the nutritive value of the various cuts of carcass
beef are not applicable to the ents and forms of boneless beef. This
study was planned, therefore, to obtain composition data directly on
4-way boneless beef, cut and packed according to United States Army
specifications. Analyses were made on raw beef as issued and as
cooked by Army personnel with Army equipment.

While the cuts made to meet Army specifications for boneless beef
are not necessarily identieal with those in civilian markets, the data
reported here are applicable to houschold and instituttonal use.
Restaurants, hospitals, and other institutions feeding large numbers
of pcople use considerable quantities of boneless beef. Furthermore,
the present study provides data which permit relating the nutritive
value of boneless beef to carcass beef.

The studies here reported were carried out during 1951-53. In
1951, boneless beef was obtained from cight representative carcasses
of Army grade B (equivalent to U. 8. Choice). The yields of cuts and
forms of boneless beef, fat trim, waste trim, and bones were obtained
from these carcasses. The cuts from one side of the carcass were
analyzed raw for comparison with cuts from the other side after they
were cooked according to standardized procedures and recipes. The
whole of the raw beef cut and of the cookéd beef cut was taken for the
sample to be analyzed.

Because plate waste is a problem of those responsible for the feeding
of Army personnel, a special study of plate waste from oven roasts was
made during the first year. This included observations of the effect.
of trimming surface fat to 3 inch before cooking on the amount of fat
appearing in plate waste. Fat discarded as waste from the table has
taken up valuable freezing space and otherwise added to the costs of
beef handling. Since fat is an important source of food energy, plate
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waste could aceount for much of the difference between the number of
calorics pinoned and issued per man and the number in the food eaten.
During the sccond year, 1952-53, composition data were obtained
on boneless beef as actually issued, cooked, and served in Army
messes. The 52,682 pounds of boneless beef used from 560,000
pounds made available at the time of the study represented actual
Army supply from 6 different processors of boneless beef in different
arens. The 542 company mess meals were served to 109,128 men in
5 locations. The large-scale operation involved carloads of beef and
thousends of men and was planned in great detatl in order to determine
not only the amounis and composition of the beef served but also the
armounts of protein, fat, and food energy in the portion caten.

PART 1

Carcass Yields and Composition of Cuts and Forms of
4-Way Boneless Beef, Cooked by Army Procedures
and Standardized Recipes

Cuts and Forms of 4-Way Boneless Beef

Beef cutl according to military specifications is known as 4-way beef,
so called because the carcass is processed to provide boneless cuts and
forms for 4 different types of cooked beef—roasts or steaks cooked by
dry Lient, roasts or steaks cooked by moist heat, meat for stews, and
meat for such dishes as meat loaves and hamburgers. The cuts and
forms comprise the following:

1. Seven culs designated for oven roasts or for griddle-broiled

steaks, usualty calied “Roasts or steaks {dry heat}'”:
Blade roll Sirloin bukt
Tnside of round Spencer rolk
Knuckle of round Tenderloin
Loin strip
. Five cuts designated for pot roasts or for Swiss steaks, usually
ealled “Roasts or steaks (moist heat)”:
Chuck roll Qutside of round
Chuck tender Rump butt
Clod

3. Diced beef designated for stew

4. Ground beef designated for meat loaves, hamburgers, “beef-

burger” (see p. 21), and other similar preparations,

From standardized inspection proecedures for 4-way boneless beef
(6 and from published information on the cuts of carcass beef more
familiar to the civilian population (8), a chart {fig. 1) has been pre-
pared to show the comparative sources of cuts.

7 Ttalic numbers in parentheses refer to Literature Cited, p. 32,
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ARNY CUTS RETAIL CUTS

Tap sound
Inside of round Bottom round

Knuckle of jound { Round steak
Qutside of round

Rump butt Standing rump

Boaeless fump
L Sitloin steak

Sirlain butt { Pinbone steak
Top strloin

Tenderlgin Tenderigin

Loin strip Posterhouse steak
T-bone steak
Club steak

Spencer roll ‘Rib zoast or
Rit steak

Blade roll Blade potroast
Blade steak

—_. Chuck roll
Chuck tendet
Chuck

Clod
Fiaure 1.—Careass location of Army boneless beef cuts and of retail beef cuts,

Procedures

The source of beef used in part I of the study consisted of eight
carensses of grade B, selected and graded by representatives in Chicago
of the Veterinary Division, Office of The Surgeon General, at the
plant of a large commercinl packer.

Weights of carcasses and weights and identity of all forms and cuts
of boucless beef and other parts were recorded by carcass number and
side during the carcass cutting. The beef was wrapped and boxed for
{freczing and subsequeant shipping to Fort Lee, Va., where the cooking
was done with equipment made available by the Army and according
to procedures and recipes given in the Army and Air Force manual on
recipes (5).

In order to control sampling of beef used for analysis, plans were
made to take a cut from one side as the raw sample and the correspond-
ing cut of the same carcass {rom the other side for the sample to be
cooked. The distribution plan is given (table 1). For the cuts
designated roasts or steaks, 4 carcasses, selected at random, were
used for roasts while the remaining 4 were used for steaks,
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Tavre 1. —sgsignment of maiched cuts and forms of j-way boneless beof by careass
number and side

Carcass nitteber amd shia !

Cut or fort of beefl
Row sumple | Smingrie to be cooked

Beof cnis: ! i
Ovon romsks AR, G, YT, SI L . 5L, AR, 7R, 8L,

Trot roask s si, &L, 71, 81 . " 5L, bR, TR, 8L
Qridate-tirg! she A, 2R, 8, 41 . IR, 2L, 8R, 4.
Swiss stenks o i1, 2R, 41, 4R L L L i, 2L, 3R, 4L,
Drepd Leel: :
L1 | nglgn‘ uf., 43, 5B, 6l 71, 10, 20, 3W, 4L, 5L, 4T, TR,
. . e
Urotind Deel: L
B uanbirier .. e o asc i mmm——————— LR, L, 20, 2T, 3R, 31, 4R, li’!,Lﬂ,, eft, 21, 4R, 3L, iR,
: I 4L,
MORE 0. oeeenevmnraannmma e 51%.[61). oi, 6L, TR, 7L, 81, ‘“E‘I‘“" oR, 0L, 7R, 7L, 8RR,
1 . Fu

e and L sipnify Vright’ mod fleln respeetivedy.

To obtain comparable data on raw and cooked reasts and steaks,
the usual Army cooking procedures were slightly modified. Roasts
were placed in individual pans, and steaks were broiled on a griddie
without added fat: steaks broiled at any one time were from the same
cut. The ground beef from 4 of the 8 careasses was taken for ham-
burgers while the ground beef from the other 4 was used for meat
loaves. The ground beef from each half carcass was divided inte
thirds—one-third for the raw ground beef sample, one-third for the
raw-recipe sample including all ingrediénts, and one-third for the
cooked reeipe.  The diced beef from all § carcasses was used for stew.

Recipe ingredients were analyzed separately in order that their
contributions toward the total protein, fat, and food energy of the
finished dish could be obtained. Recipe ingredients given (6) were
used in the weight percentages summarized {table 2).  Recipes were
standardized as to the proportion of ingredients.

Tanpe 2.~—Ingredicnts in peroeniages of weight of beof recipe

Mam- Aent
biwger loaf

Swiss !

st 1 St

tngrediont Pot ronst |

Percent . Percent - Pereent | Percent o Pereent
3.5 2.4 - 320 67.2 2.5

. P . 11.0 7.1

9.2 -

Bevf, bouekess, frozen | L. oanaes
Urendd erumbs, deyo. . . .o.is
Corrots, cooked, vannd [dratned)..
[T 1T 3 IR

MUK, eraporatad
Gmnlons, dehydrate
Poss, frozet ... ..
Totuntors, catpetd b .
WO e r e c s mrmmmn s csod s immmemmmmmmmmm oo

1 Purccd before adding Lo revipe,
* Vaprying pmolnds used to make gravy,

In the roast and steak samples taken for analgsis, the legn and the
fat portions were separated; these wereground and analyzed scparately.
In handling gravies and liquids, the procedures were adapted to the
problems of sampling. If fat layers or suspended solids could be
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easily rei.coved from the gravies or liquid portions of the cooked recipe,
they were analyzed separately and the data vecombined. In any
case, the whole portion taken for analysis was ground or mixed for
subsampling. From oue cut, for example, all the raw lean was
ground and a record kept of weights so that recoveries from such
operations would be quantitative.

Each subsample was placed in an enamelware fray under infrared
lamps for preliminary drying (8). All dried materigls wore round
in a laboratory Wiley mill to pass 20 mesh.  Fatty samples difficult
to grind were first extracted with ethyl ether in Soxhlet extractors,

The ground samples were analyzed, as regiired, sccording to the
following procedures:

For residual moisture, by drying the sample in & vacuum oven at
70° C. and less than 25 mm. of mercury.

For residual moisture and fat, by extracting the sample in a Selas
(or equivalent) erucible in a Bailey-Walker extractor, and then weigh-
ing the material in the crucible both before and after extraction, and
also weighing the extracted fat.

For fat, by using either the Soxhlet apparatus (I, p. 359) or the
Bailey-Walker extractor.

For nitrogen, by the Kjcldahl procedure (1, p. 12).

For total ash, by the method deseribed by Linnig and essociates (4).

Protein was calculated on the basis of NX6.25; and total carbo-
hydrate was obtained by caleulating the difference between 100 per-
cent and the sum of the percentages of moisture, protein, fat, and
total ash contents. Physiological energy values for raw beef and for
roasts and steaks were obtained by using the factors 9.02 calories per
gram of fat and 4.27 calories per gram of protein. The factors N
used for the other cooked items depended wupon the ingredients in the
recipe; they are summarized in table 3.

TarLe 8.—Factors for calculating ph ystological energy values for becf TeCipes

Total
Recipe Trateln Fat curbo-
hydrate
Potroast. ... oooeeeee... - 4.3 Bge .81
4.28 9.4G2 3.67
4. 18 801 1.02
4. 28 .00 4. 08
4.25 801 1.96

Results
Carcass Yields of 4-Way Boneless Beef

The 8 carcasses ranged ir. weight from 605 to 727 pounds and sver-
aged 682 pounds. The yields of cuts and forms of boneless beef
amounted to 66 percent of the carcass weight. The average weights
of the individual cuts and the average percentage vields with their
standard deviations are given (table 4), together with fat trimmings,
waste trimmings, bones, kidney, and kidney fat. Standard deviation
in each case represents the variation shown by 8 items from 8 car-
casses, including the percentage yields, Fat trimmings (14 percent)
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gndrbones (15 percent) made up most of the carcass other than boneless
eef.

These yiclds of boneless beef compared well with those reported by
Graf who reported the yield of boneless beef to be 68 percent of the
carcass weight based on a study made in 1949 (2) and on 185152 data
from large-scale procurement of boneless beef {personal communica-
tion from R, L. Graf). (See table 5.)

Cooked Yields

To prepare the boneless beel for cooking, the cuts were thawed;
the thaw juices yielded were not used in cooking any of this beef.
These juices nmounted 10 4.5 percent of the raw frozen weight of the cuts
assigned to oven roasts or griddle-broiled steaks, 3.8 percent of those
assigned to pot roasts or Swiss sterks, 5.0 percent of the diced meat,
and 3.4 percent of the ground meat. The average for all cuts and
forms was 4.2 percent.

3589553 °—06——-2




‘TABLE 4.—Average weights and perccntage yield of cuts and for m& of 4~way boneless beef and other 1lems from 8 beef carcasses of Army grade

U. ;S Choice

Yield

Weight
Left side Right side ‘T'otal carcass
ftom ’ - Pereent | .giondard
] i of total t‘le?'lat?on
; Standard 5 v i Standard . Standard | . Standard carcass
AVerage | Govition | AVETSEC | joviation | AVOr88% | geviation ; AVerage ¢ joviation
Kilograms | Kilograms | Kilograms { Kilograms | Kilograms | Kil ogra ms | Pounds Pounds

. Rousts or steaks (dry heat). - ... ...l ... PO 32,134 2.017 31.922 3117 64,056 | 5,980 141,22 13.20 20,72 0,93
Bladeroll........... . 1, 644 . 210 1,616 208 3.200 x392 7.19 .86 1.05 .06
Inside of round.. .. 7. 442 L720 7,498 . B00 14. 440 1,340 32. 94 2,95 4.84 .24
‘Knuckle of round.. 4.139 . 525 4, 366 462 8. 505 . 204 18.75 Nt 275 .15
Loin strip..... wn 5. 163 . 508 4.820 L7322 9,922 1.230 21.87 2.71 3.21 .32
Sirloin butt_.._.. 6. 691 L0644 6. 152 LT6L 12,843 1,364 28,31 3.01 4.16 .31
Spencer roll. 4,493 570 4. 706 . 5566 9,200 .972 20.28 2,14 2,97 13
Tenderloin___..... 2.622 o 246 2,764 . 420 5,386 .21 11,87 1.37 1.74 .16
Rousl.s or steaks (moist heat). 21,249 2,158 21,829 1.851 43.078 3,008 04.97 8.81 13,93 .37
Jlod.__ .. O 7.224 . 548 7.286 400 14.515 L9927 32,00 2,04 4.70 7

Chuck roll... 4,905 737 5.174 528 10. 079 1, 236 22,22 2,72 3.26 L
Chuck tender, 1,148 154 1.120 205 2.268 8 5,00 N LT3 .02
Outside of round-_ 5,713 <740 5. 783 J712 11,496 1,439 25.34 3.17 3.71 .26
Rump.butt._—..... Sae 2, 24 . 331 2. 466 342 4,720 624 10.41 1.38 1,53 1
Diced beef._...... e wn o ———— ke Ean 12,757 1. 079 12, 488 1,861 25. 245 2,410 55. H6 5.31 8,17 .45
Forequarter._... . 9, 908 . 261 9. 632 1. 756 19. 590 2,007 43. 19 4,62 6, 34 44
Hindquarter... 2.849 .311 2.806 .301 &. 655 516 12,47 1L.14 1. 83 12
Ground beef. - . . 36,132 2,809 36, 061 2,010 72,193 5,320 159,16 1.73 23.37 .48
Forequarter. ... .oiceiecioaclioernnoo —enan 24.863 2,111 24.778 2.252 49, (41 3.712 109. 44 8,18 18. 08 .62
Hindquarter. PRSE. 11,269 . 866 11, 283 L 245 22, 552 2,080 49,72 4,569 7.24 .30
Fat trimmings._...s pm—— 21. 759 2,71 21, 830 L7567 43. 580 5.847 96. 10 12,89 14,006 L 06
Forequarter. 9. 860 1335 9. 625 1..007 19. 491 2.415 42, 97 5.32 6.29 L 44
Hindquarter_.. 11,893 1.495 12.205 2,182 24.008 3. 044 53.13 2.03 7.77 )
Waste trimmings. 3. 700 . 538 3.827 . 506 7.527 .827 16,5 1.82 2.45 .33
Forequarter 1, 446 . 208 1,432 a8 2,878 443 6. 34 .98 .94 L 18
Hindquarter 2,254 b 381 2. 395 312 4. 649 L 500 10.25 1,10 151 .17
Bones..... PO - L. 669 22.553 1. 397 46,125 2.992 101. 69 6.60 14. 95 . 60
Forequarter_. ... mmmeae—mm—m—nsan. . 13. 240 1,001 27.131 2. 063 59.81 4..55 8.70 .33
Hindquarter. 9.313 .523 18,994 1,052 41,88 2,32 6, 16 .26
Kidney. oo i . 439 041 .B78 080 1.04 .18 .20 02
- Kidney fat......_.. 2.155 LT 5.146 1.895 11.34 4.18 1.64 .53
Hanging T RS TSROt IR P ot i 1,318 2.91 44 .42 .05
Total of 10 main ftems__. 183104 |ooea i 209,155 |- cuminenian 63158 .. oo 100.02 § .onnaan R,

HYOALIAOIMHV 0 "LdUd 'S 'O ‘28171 NILATIAL TVOINHOTL

8
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Tantk 5.—Percenlage yields and distribulion of boneless culs and forms of beef!

Percent- Parvont-

Feroent- ; Percent- A

Cut or form of beef ngo of tl:rg':augi Cut or form of boof ago of t““" uéf

earcass | 4P eareuss | YO0

Ronsts or stenks (dry heat)....] 22,084 100.03 13. 562 04, 07
Blade roll._.ouae— 1,082 4.91 4,417 32.40
Inshde of rovnG, ... 5. 741 20.03 Chockroll__. 620 20,62
Fnuekls of round.. o, 000 13. &0 Chuck tender. . . 6. 04
Loin strip. .- . 3. 40 14. 00 Ontside of roun 2.827 20.8)
Sirloin bhutt. __ 4. UE3 18. &3 Rump butt. 1.7 14.02
Spencer roll. .- 2.410 12,15 1| THeedl beel. . 8437 |
enderlohy e cmaeeas —— 2,46 0. 14 |} Geound boeel. fc 75110 T (R

1 From enreass-cutting dats (2], and from unpublishod 1951-52 data on lnrger-sealo proeuramont of bong-
tess beef fore Lhe Armed Services (persennl communlestion from B L. Gral).

Yiclds of drained cooked beef (table 6) from the raw frozen beef
were 64 percent for oven roasts, 66 percent for pot roasts, 67 percent for

griddle-broiled steaks, and 77 percent for Swiss steaks.

Where there

were ingredients, the cooked-recipe yield from the raw recipe (beef

Tanew 6.—Average weights of raw and cooked ftems and yiclds of cooked beef or

beef recipe

Welght before cooking Weight atter cooking | ¥ "'ldﬂge‘i‘mked
Ty of beef ot beef reclpo [D . d§ R:}w ID ineal ¥ .
. Drafned | reeipe i _ | Prines rom ram
F{‘:‘é?n : ?:1]:;;; thawed with in- 1'.’;;1[}3 Sicrrr'l‘]: cooked raw | frozen
beel  gredi- | PIMF 53 bee! | recipe | beef
ents
Rito- | Kiln- | Kifo- | Kilo- | Kite- HPer- Per-
grams | grams | gramx | grams | grems cent cend
Oven ronsts. .o oueeamen. 20, 356 . 0414 | 10,553 66. 6 6L 7
Binde roll..... 1.4 LG8 1. 148 7.0 GB. 7
Inside of raund... 7. 168 . 132 4 568 63.7 aL.8
Knnekls of roundd_ 3.7 . 057 2. 463 §5.3 .3
folnstrip. ... . 4. 406 ] 3.132 70.1 67.3
Sirloin butt. b 5 B42 L 060 R YES 0.3 2.0
Spenecer roll..., .. 4.9 ;L 182 4,174 {156 2704 46, 8 .1
CTenderlofn...... waeeal DALY LDFR L 2333 AL LM | 6T 65,3
Gridelle-brofled stepks. ...} 32308 ¢ L4901 30T 406 | 25770 70,9 67.3
Binda ridl.ooo - - LA .0 1. 492 s 1, 080 7L.0 03.9
Inside of ronnd. .. .35 L5065 . 861 .14 1. 710 (3.8 63.8
Knuckle of round 258 2,560 S04 2. 558 Gh 3 L7
Loln steip. o ..o L0 4. B37 . GG 3,405 723 8. 0
Sirlofrn Lute 320 .30 N 4.614 3.0 69. 2
Spencer roll M . 611 L0RT 3.38L 3.3 7.4
Tenderloin. §io.nod 945 L2 1. 952 1 69. 1
Pot roasts_ ... L0839 | 20472 A L 3 PO N DR 14. 7 3. B 65,7
Clod. oo L33 .83 X 5.132 425 7.7
Chuock roll.... ST 4,520 . D) 2641 {oeemaan 3. 008 .6 60.9
Cauck tetuder, . .8 1.026 | 2.483 | .89 |, -631 .4 8.8
Outside of round., . 200 5477 ] 0.580 112476 |- 3,76 388 04,3
Rump butt e | 22| sewiina |- L5201 201 4.2
Swiss stoenks. . L B30 20. 148 T 4L 410 1T LT (. 18, H4 38.7 .2
lod . 218 6,084 | 13.336 {14815 | 5 E42 43.8 B1.1
Chuck roll. , 165 L0011 [ RAZD [V M8 L 3.064 41. 8 5.5
Chuck tender.. 020 LIS 3100 (11,504 | LT4T 24,0 A5.3
Qutside of round. 138 5330 | 11,650 j15.269 | 4,104 35.2 75.0
s Rump butt .Gan 2,102 | 4683 § 1,880 | ... 1. 747 373 TO.8
low;
Diced beel, LTR2 12,02 | 38477 |-~ L1330 [ 232,471 | VB4 4 oo -
Hamburger:
Ground ment_.._._...] 11051 § .42 | 10.727 | 16,148 . 346 {40 |213.466 | 1834 |
Mcent Tonf: i
Groand ment._..... LGN, 86 10,658 | 14. 068 503 LA00 {212,172 | *8L3 | ...

¢ Includes liquids wnd vegaiables.

1 lopcludes reeipe ingredionts.
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plus in%redients) was 84 percent for stew including the liquids and
vogetables, 83 percent for hamburgers, and 81 percent for meat loaves,
which included the ingredients but did not include the drippings.
Pan drippings amounted to 3.6 percent and pan scrapings to 1.3
percent of the raw frozen beef designated for oven roasts and griddle-
broiled steaks.

Composition of Raw and Cooked Boneless Beef

The moisture, food energy, protein, fat, total carbohydrate, and
total ash of the individual raw boneless beef cuts and forms and of the
cooked beef or beef recipe are given (table 7). Weighted-average
values for food energy, protein, and fat are summarized (table 8).
The weighting of averages was necessary so that the composition data
would represent the whole group of roasts; for example, the boneless
beef of inside of round would represent more than four times that of
the blade roll (table 4).

TasLE 7.—Average composition and energy value per 100 grams of culs and forms
of 4-way boneless beef, raw and cooked, and drippings

Tatal
: Food Protuln
Ttem Waler energy § (NXG.25) Fat wg?ﬁo&y- Ash
Ovan rossts: N
Blada roii; Grams | Calories | Grama Grams
Raw frozen heaf._._ - . 61,2 s 18.4 0.8
Cooked drained b 48.8 328 24,2 1.3
Drippings_ ... 3.1 409 ILg 1.5
Inglda of roumnd;
Eow frozen beef ___ 05, 4 217 19.7 L4
Cooked drained beol_. #.5 291 0.3 14
D IPIES e - e n.a 2 7.4 2.4
Knuckie of round:
Row [rozen beel e e e 0.8 154 4.8 LG
Caoked dralned heef . 56,6 225 30.4 12
2 ittt O 8.0 502 13.6 5.2
Loln strip:
Raw frozen beef 5L3 am 17.4 .8
Cookad drolned beo -— 4.7 A4 23.5 1.0
Drippltgs. ceeaaa . 7.7 586 5.3 1.6
Sirloin butd: .
Raw (rozen beel ... 57.3 2 7.1 .8
Cooke:l drained beef. 43,1 ass 8.7 1.2
Drippings. 18.5 (31 4.5 1.4
8 acer roli;
Raw frozen beel. oo 4.3 375 151 .7
Caooked drained beef_ L] 442 22.1 B
DI PINES - cee cececcame o 10.4 766 2.2 8
Tenderloin:
Rawitrozenn beel ... ... 5.4 318§ 16,2 .8
Cunkad drained beel_, . 0.0 3s1 23.6 1.2
OIS . e 155 Ti0 2.7 Lo
Tot ronsts:
Clod:
Baw frozen beeloon. .o ... 60.3 285 17.5§ b1 T B P .8
Cooked dmined heel, . 48,8 B4l 23.4 i 1 1.2
Vegetables and Jutees 8.2 132 2.4 1.3 5.0 1D
Chugk il
Raw frozen beel. oL 6.4 213 18,7 L3 (SN .8
Cooked druined beef. .. 52.4 231 28. 4 1.8 | ____ 1.0
Vegetables ond faices .o ooeo. . 187 138 3.9 129 4.3 .9
Chuek tonder:
Baw frozon beel oL 21 152 18.2 B2 .. 1.4
Cooked drained beef..... 50.4 237 3.4 53 I LS
Vegetables and Juices. . ool 820 &G 2.0 4.0 3.3 ]
Outside of round:
Raw frozen beel. . _ 2.4 242 19.0 108 |, B
Cooked drained beel. . g 0 258 27.4 19.2 oo .o
Vegetables nad jutee - TL4 190 3.8 17.8 5.6 1.3
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TanLB T.—Average composition and energy value per 100 grams of culs end forme
of 4-way boneless beef, raw and eooked, and drippings—Continued

Totui
Ttem Water eﬁg?é; (E-Qf?.i;a) ¥at cuébohy- Ash
Tale
Pat vonsts—Continued .

Rump butk: Grama | Colories | Grams Grams Grams | Grama
Row frowsn beef . ce o aiaiaaan 57.8 300 17.4 24 .8
Cooked dralned beel 3.7 335 23.8 8
Vegotalies and juices. . ..o ooeoan g1t 128 1.t .7

Griddie-brolled steaks:

Blade roll;

Row frozen beel .. 58,2 275 17.7 N:]
Croked drnined beef.. .. 42.7 bt 2.4 B4
L LT 5.5 P 7.3 2.2

Inzide of round:

Tinw frozen beol. . o eiaaes G, 4 210 15.3 1L 75 2 VO .9
Cookesd dmined beel, . o al. 200 26.8 W08 | 1.1
B T T S 83,8 41 .8 i 2.7

Foueklos of round:

Raw frozen becl oo o ool 6.8 168 10.8 LU0 PR N
Cooked droined bewl 50,2 44 %5. 4 135 |oeeeaceeee 1.2

B 2 Lo 1 o0 T P 84,4 52 87 | PO I, 19

Loin strip:

Raw frozen Beel .. e oas . 503 13 16.2 .8
Cocked driingd beel.. 374 452 0.8 .8
DA PRS- weme e e oo e e 1.7 T35 3.0 .8

Sponeer rell:

Raw frozon beel ... o aieeaes PRy 00 14.8 R
Cooked drotned beel.. .4 40 17.8 .8
Dippines. oo e mammsamammmnn 14.2 760 1.3 .4
Teniderlain:
Rnw fregen beol, .o B34 314 15,8 N
Conked drained beel. . 308 aRa 22,1 .9
L2 DTt T S 45,0 5 2.5 1.0
Swiss stenka:
lod:
Raw frozen Deel . ivciimiaanas 60 2 2 18.0 b T I P .8
Cooked druined beel.. 5.0 3048 19. 4 5.0 3.9 .7
Vepotables and Jofees. o oommaooaao 721 183 4.0 .7 8.3 .8

Chuck ™oll:

Rew frozin boef oo [ 218 1.0 15.8 |oeooaes B
Coaked drained heel.- 58.7 M5 2.4 15.7 2.4 B
Vezctaldes and juiees oo TLE 182 3.6 150 7.8 .8

Ohuck tender:

Raw froren beef 7.6 153 19.¢ 8.0 oo 1.0
Conked drained beef _ 0.0 215 26. 6 1.6 1B B
Vegetables and jziges 83.0) 108 2.2, 2.1 5.4 .8

Qutside of round:

Raw frozen beelo..ooo. o [ 62,2 M4 175 8.8 | ana 1.0
Cooked drained beef, - 54,3 286 21.8 . 2 31 K
Vegstables and juiees. oo . 78.8 [E1 3.2 2.8 7.5 .3
Rump bult:
Bow frazen beofo ool 55.8 32 15. 5 (05 15 I — .7
Cuoked driined beol. - 1. 2 352 18.2 20.2 2.4 i
Vegetables and julees. . cooveanon 7L 130 2.8 12.0 7.4 .B
Diced beel:
Row frozen beel ool H 3 e 17.1 W2 ]
Raow rocips Itgredivats {other than beef
uid water}.. o T 3.1 6.2 15.9 .5
Cooked recipe, SL0W o cemmemaeaeo e 75.2 155 7.5 11.2 5.6 .8
Ground beed:

Hamburger
Raw frozen Bedl oo 63,0 1 18,4 215 |eaimeaaean i
Ruw rucine (total) . .o 0.2 252 13.0 18.6 7.3 .8
Cooked recipt. o ceee-- .8 0 17.9 19.5 6.9 1.0
.Drip})ings .......................... 1.8 BRE | . 98.0 .- 1}

Mieat jonl:

Raw frozen boeef. 5R. 2 201 64 2 T T S .7
Raw recipe (ot e 5.0 265 14.5 20.0 5T .a
Conkol reei pe o oo .8 20 17.9 1%. 5 6.9 1.0
DrippingSeceee - [ ——— pan 6.6 824 1.2 1100 1N I 1
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TanLe 8.—Weighled-average values for food energy, vrolein, and fal per 100 grams
of different culs and forms of beef or recipe, raw and cooked

Raw Canked L

Cut or form of beel

Foail Proteln Food

onergy anergy Proteir

Boef cuts: Culories | CGroma Calorita | Orume
oven roasts 274 1.8 21 340 257
Tatrensts ... .. ... 18.2 X 12 261
Cirlddla-brolled stenks . f 7.1 - 379 22.9

k. 17.6 5 287 21.0

Diced beef: .

Stew {rotal),. ’ 7.1 . 154 7.4
Grongd beef:
Mnmlnrger, . 15. 8 . 203 156
Ment donf. e 18,4 280 17.9

Fxralned selltls exeept for stew.

The distribution of protein and fat among thaw juices, pan drip-
pings, and cooked beef is shown (table 9). The pan scrapings were
small in amount and often provided an insufficient sample for the
analyses. The thaw juices contained no measurable quantity of fat
and relatively small amounts of protein—only 2.3 percent of the total
proiein in the raw beef. Over 95 percent of the protein was found in
the coocked oven roasts, griddle-broiled steaks, stew, hamburgers,
and meat loaves. The amount of fat in drippings was variable,
depending on cooking method and recipe.  Over 20 percent of the fat
was found in drippings from oven roasts, whereas the same cuts cooked
as griddle-broiled steaks contributed only 4 percent of fat to the
drippings. Cuts cooked as pot roasts and Swiss steaks contributed,
respectively, 31 and 39 percent of their fat content to drippings;
hamburger and meat loaf contributed 18 and 12 percent.

TanLE 9.— Distribulion of projein and fal among thaw juices, drippings, and cooked
flems from various culs and forms of beef

Proteln Fat

Cut or form of heel - "
Thaw Drip- Cooked Thaw Drip- Cooked

. el ar hect or
julees ings recipe julees ings reclpe

Beef tits: Pereent Percent | Percent | Percent | Percent
2.4 .- 20.0 0, 4

Qven roasts, . - us. bl N
Pob ronstse e e canae ah . 6.9 311
Grrinddiie-bro 3. . 96,8 4.2
Swiss stonks. . . . 83.7 . 0.2
Dlectl boel;
5 oo g
Cirpund beel;
Honmtuarger 3 . 07.2
B 0 N N 98. 0

The composition dats make it possible to calculate, on a carcass
basis, the yield of food cnergy, protein, and fat in the cooked beef.
The data in table 10 show the contributions of the beef only toward
the food encrgy, protein, and fat in the cooked beef or cooked-beef
recipe. For example, 21.9 gram- of fat in 100 grams of raw frozen
oven roast (table 8) were ealculated to contribute 16.7 grams of fat
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in the corresponding 63.7 grams of cooked oven roast (table 6). For
hamburgers, caleulations took account of the ingredients, so that 15.8
grams of protein in 100 grams of raw frozen ground beef were cal-
culated to contribute 15.5 grams of protein in the corresponding 122
grams of cooked hamburger recipe.

Tanus 10.—Weighted-auerage values for food encrgy, protein, and fol contributed
per 100 grams of raw frozen beef o the caoked beef or ecooked beef resipe

Foal N
Cut or forw of bee! energy Tratein Faot

Broef cuts: Cnfories | Grows Grata
Oven roaStS... o0 L L L e e eemies s P 22 10.4
TOLIGISIS ... o viwl. m o mwmasraraman e . 206 171 147
Crrididle-Twodlied steaks, .o .. R et 5 ]
Bwlss stenks . . ... ... .. aeeeariiasaomamameamm e e e n2 1,2

Driced beefs
Sipw 71 16, 5

Qround Leei:
Numburpger, .. ... . g 1585
Muoatlond. .. ... R pail] 15.8

From the data in table 10, together with data on average carcass
weight and yields (table 4) and average food energy, protein, and fat
content of the frozen raw beef (table 8), composition data on a carcass
basis were ealeulated {table 11). The amount of cuts designated for
roasts and steaks was assumed to be equally divided for oven roasts
and griddle-broiled steaks and for pot roasts and Swiss steaks. The
ground mieat was assumed to be equally divided for hamburgers and
meat loaves. Food-energy yield in the cooked beef amounted to 85
percent of the food energy 1n the raw boneless beef; protein, 94 per-
cent; fat, 82 percent.

Taves tl.—Calonlated food energy, protein, and fal in the raw boneless beef in the
average of 8 enrcasses (308.153 kilograms) und in the corresponding cooked drained
citly of beef or beef recipe

I, Ltaw Cooked
i

Cul or forn of buef

oo tpmwm F FaL Foou | prgtemn | Fat
T

LTUEFEY COCTEY

P '
Boel culs: Calories | Groms Grama | Ciderics | Groms | Grans
Osenransls .o, caameoes U 87,757 5, T0L T.014 T 462 b
- 3. 3, 9m 3, 485 44, 357
.. G, 130 5, 477 ToAG2 1,072
Bwiss steaky 5, WL 1,701 4, 14 45, (1Y
Deed beel:
Slew 08, 410 4,317 5, 6H 68, 419
Girotiticl beel:
ITambarger. ... oo b 105,00 &, 703 8, 052 85, 940
Aeat lonf 105, (R0 5 920 8, 544 B3, 218

am,ml 34.329% 45,975 | 481, M8

Percentages of Lean and of Separable Fat

Composition data obtained from the laboratory analyses of the
separabte lean and fat from 12 cuts of honeless beef are shown by ecut
fraw and cooked) in table 12 and are summarized in table 13. As
would be expected, since both fat and lean cuts were represented, the
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yields of lean beef varied with the cut. Spencer roll, for example, was
a fat cut and had only 68 percent of separable lean as compared with
knuckle of round which had 95 percent. Cooking of the beef resulted
in moisture loss in the lean and fat loss in the scparable fat.

TawLe 12, —-Average separable lean per 100 grams roasts and steaks and average
conrposition of 100 grama separable lean and separable fat

Composition of separsble | Composition of separable
Welght fean fut
Fype of roast or steak of 5‘3[]““"
sl lenn
Water | Protain Fut Water | Protein Fat
Oven roasts:

Biade rall: Grams § Grams | Grama | Grams | Growe | Grems | Crama
Raw frozen ..o oo...... £, [ X6 1T 171 LT w0
Cooketd oo B8 541 Friy] 16. 1 150 7 6.0

Enstde of round:

Ruw froten . oooooaooaoao.. 85,2 e ey 3.9 17.§ 4.9 kA
Lt ST S 8. 4 56,2 329 8.0 8.1 T 739

Knuekle of rotixh:

Raw froeen_ oo 0952 Frn 0.3 5.1 2.4 0.0 Gi.2
Coaketd oo e 9.7 57,4 313 8.9 3.2 8.7 85 8

Lain strip:

LGRS £33 2.1 S T8 8.8 220 8.5 121 1.4 83,2
LT T R 21 53.¢ 312 4.6 i1 +8 8.4

Sitlaln butt:

AW SPOROR e e cnman v 5.4 7.1 2.2 6.4 4.9 1.8 804
Cooked.oony . v ceca e g 5.6 .6 128 13.4 14 BL2

Spencer rofl; 1 )
Row frozen. . ooooaolill 67, 6 68,3 0.9 G, 9.8 30 0.9
Cooked e i es 0 &, 8.9 4.t 7.1 118 4.0 87

Tenderioin: !

Raw rozen ... cnecenaraoa.. A 6.4 .8 7.4 3.8 i1 80.2
[BLeL% Tt S 7.1 541 2.0 8.& 22 L7 §2.5
Palb ronsts: .

Clenl: H
Raw rGren. e v caee e S04 3 HE 0.8 7. 17,2 59 ing
Cooked . o ovee o oeieen L 75.8 5.6 2%.0 12.2 .8 7.3 TL4

Cliuek rodl:

Ruw frozen......... ...... 1] 70.8 a2 7.8 .2 [ 721
Cooked ..o WA 58,2 548 3.5 13z 3.3 4 50.9

Chuck tender: :

Row [TO2 e vrvracrmnnne e 9.9 75,1 3BT 4.5 488 8.6 5, I
Cooked V.o e 3.6 58,12 420 85 2.9 .4 #4.2

Qutside of round:

Baw frogen. ce. oeeamiaaa B2 4 ] A6 58 10.8 8.7 T3
Cooketo il e e 843 5.9 .z 10. 4 2.5 &7 &4, 4

Rump hutts
Raw frozem ..o V5.0 W7 20,2 7.8 13,2 53 5.1
COoked o me e - i a2 30.% 13.3 12 58 5.8

Griddle-brodled steoks:

Rluele roll:

JLE A £t 3 S 4.1 ar.0 x, 2 il.2 15.4 5, { 9.2
Cookued e e i - - 49.2 0.7 4 ir.% [IR4] .7

Ensicde of rowund:

Row frozeno ... oooooo .o £6.3 1 2.2 i4 17.5 6.8 5,4
Cooked. oo ioiviiinainas 7.8 8.3 30 a0 H0 6.6 68.5

Knnckl of round:

Haw MOzen e vrmac e cae 918 26 26.4 5.0 no 77 629
Cooked. ... rrammaan PO ) 58.7 30.3 8.9 2.1 8.0 6.6

Latn strip:

XA £ oo 11 D 0.0 69,2 0.3 8.0 12,8 4.6 &5
Cookeed __ Lol 67 5.0 30.8 piiml 16,8 BN Er A

Strioin buit:

LT v ] T 50 LG 0.8 .2 3.5 1.8 B2, 4
Cooket o iinrariene 625 5.1 30.4 123 ir. 6 a0 767

Epencer rollr
Rawfrozen e el 6.1 6.0 U2 10,5 16,7 3.3 857
Cooked ... 8.2 6.0 28 G 18.8 18.1 5.0 78,2

Tenilerioln: :

RAW [rOz0M,cas oot vrmemmas e 09.8 19.7 81! 1n8 50 770
S R 6n7) S8l 281 a3l o8 50 i)

See footnote at end of table,
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TavLe 12 —Average sepurable lean per 100 grams roasis and steaks and average
compazition of 100 grams separable lean and separable fat~—~Continuud

P G P -

Composidon of soparnble | Compositlon of sopambly
Welpht eatn fnt

Type bf rongs or steak al sepur-
abhle losn

Walsr | Protein Fut Water | Proioln Fat

Tremy | Grams | Grams | Grame | Qrams | Orams | Grama
Bwlss sleaks:
Ooml:

LLTERT L 270 PRI, M5 2,0
Conked 1L e 412 2.0
Ghuek rajl:
L CEI RS [ VT | PRI 3 T2 190.4
Cotkmlaue. vronememrmm————— . Bl.d 2,2
Chiek tender?
JETTR {1 T TP b 19,8
Conket) L. cvanserumannae , a1, 0,0
QLo of rognd;
Ln W [POZeN rae. - ravmwmmamemras k-] il
LR11 7T PR o0 n.7
Hunps hufes
JLTTRTNN fait T | SO 0.8 19,6
Conketlaee  vmrie cioer o . 5.0 E(S-)

Epm m

trom P [--EAY
=

b

=
HE e e

T

e

==
R ke SR W

WM e La
Y

B

g

T Avomge of 2 els; other 2 wob sepaimlesl,

Tanue 13.—PFPercentages of separable lear in roasts and steaks and composition of
sepuruble lean and separable fat; raw and cooked

Propor- | Coocpwsltlon of sapmrable § Onmpoesitlon of supacsbile
then nf loan fit

Ty of ronst ar stenk spurs
filia
et Witer | Protain Fut Wuater | Protein Fut

Oven ronstst Prereent | Percent | Percent | Pereent | Percent | Percent | Poreent
Hpw, .. . - 4 .7 2.5 on \a, 6 5 TR
Cookd L i 'R ] a8 12,58 15,3 5.7 7

Qridile-trotled atosks:

HiwW - i cvecsmrssmanmsanns 8.0 M5 0.0 {6, & 53 B0

Cuoked . .. [ P o W3 3.1 A4 6.1 TLh

6.2 3
8.0
2
7

Vel rovis s
ROW.o. . . icceemsmmmemsrnas #1,0 . 4 ThY 1038
ookl L e ceemmanaas - .10 ] 303 1.0 b [N}
Bl sleskst
Hivw .. . 821 A, 4 7.8 15.3 o 4.3
Cuoked .- ——amema e T4 .8 @ .5 5. 5.2

UL SR - i — =

The average serving aflowanee of 6.7 ounces of raw beel for ronsts or
stonks ean be broken down into the food-energy contributions of the
separable lean and separable fat (table 14). The food energy in tho
separable lean was practically unchanged by cooking. The separable
fatl contributed approximately one-half of the food ener ry in the raw
beef and somewliat less than hall in the cooked beel. Thus, the
separable fat of these cuts, on the avorage, was approximately 20
pereent of the weight of thoraw beef but it contributed almost one-half
of the food energy in the cooked beef.

BHENL5—T 00—
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TabLe 14.—Calculaled weipht and food energy of separable lean and separable fat
fn 68.72 ounces ! of raw roasts and steaks and corresponding culs after cooking

Welzht Food coerpy
o of roast or steak =] ble|Se bl Se hiv| Se bl
& wble| Separable ) Separabie| Separebly
Total Il)emx fut lean (18
CQven ronsta; {frams Crams Grams | Coleries | Culories
Rn 195 1512 20 =1
121.3 6. 4 H.9 23 149
190. 5 148.5 41,9 248 and
128.2 0.7 .5 24 a1
190, & 158.1 34 ny 225
1352 1620 .2 ™ 47
100. 5 156, 4 3,1 35 236
7.1 108.0 361 203 00

VThe usual por-mon sllowanee for these cuts,

PART II
Plate Waste from Oven Roasts, Trimmed and Untrimmed

Procedures

For the study of the effect on plate waste of trimming cxternal fat
from beef, 2,076 pounds of the 7 cuts of boneless beef designated for
oven roasts were used in serving 23 meals to 4,854 men in company-
size messes at Fort Lee, Va. The beof was from regular procurement
sources, and was prepared and served by Army mess personnel using
regular equipment.

Specifications for the rossts limited external fat to ¥ inch in thick-
ness. The 7 cuts were cooked and served without removal of any of
this fat; another 5 cuts were cooked and served with the fat trimmed
to approximately % inch. The blade roll and knuckle of round were
not trimmed, sinee the fat layer did not exceed ¥ inch,

Physical data were obtained on the following: Weights of raw
frozen beefl issued to tho mess, thaw juices, fat trimming, cooked
ment, pan drippings, pan scrapings, meat not served, and beef in
plate waste; also, the number of men served. All these data were
ealculnted to o 100-man basis.

In this study no representative samples of the raw meat or the
cooked meat could be obtained. Tt was possible, however, to get
samples of the fat trim, thaw juices, pan drippings, beef not served,
and beef in plate waste. These were sent to the laboratories of the
Human Nutrition Research Branch, Agricultural Research Service,
United States Department of Agriculture, Beltsville, Md., where they
were analyzed for moisture, nitrogen, and ether-extractable fat.

Results

Raw Beef, Cooked and Served [tems, and Plate Waste

The data in table 15 show the amounts of beef issued per 100 men
and the percentages of this beef in the raw and cooked items. In
making an overall comparison of the untrimmed-beef data with the
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trimmed-beef data, the amount of beef in the individual cuts for
roasts or steaks {dry heat} as given in table 5 were used as weighting
factors. The summarized data (table 15) thus apply to roasts or
steaks as & whole. Since the blade roll and the knuckle of round did
not lend themselves to additional trimming, the data for these cuts
wero included in the summary data for both the untrimmed and the
trimmed cuts.

The fat trim amounted to 6 percent of the average weight of the
cuts. As a result of trimming, less fat was found in the beel not
served and in plate waste thax in these items from untrimmed cuts.
Approximately two-thirds more beefl not served appenred from the
untrimmed cuts than from those trimmed (7.2 pereent of the un-
trimmed besf as compared with 4.3 percent of the trimmed beef).
The plate waste was approximately 38 percent more from the un-
trimmed cuts than from those trimmed (6.0 percent of the untrimmed
beef as comnpared with 4.4 percent of the trimmed beof). Other items
appoared unaffected by trimming. In each instance the cooked
yield from the raw drained weight before cooking averaged about
65 percent; the amounts of pan drippings and scrapings were similar
for untrimmed and trimmed cuts.

‘PanLE 15.—Percentage distribulion of raw and cooked ilems from untrimmed and
trimmed oven roasts, based on weight of frozen beef issued per 100 men
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Welght
Pype of 0VeD oot ?r{o::a‘:\]

broef

Fat | Thaw ?h",:i\“f\"f g;::;htﬁ Drip- | Serap. | Not I:Iuml
trim Jushow oot hoat pings ings : sorved | waste

Nito-
proiy ] Percent) Percent| Percent | Percent { Percent | Pereent | Percent { Pereent
Bindo mii:
Uugelnnned... .| 12002 0 8.7 .0 Gg. 2 7.0

[nslele of rowds
5.8 1] 506.4 10,1

Untrlunned, ... . 10,20
Prinirued B - &6 80.7 Hal we
83,2

=

oM wm N ew - o -

10. ¢

7.0
L7

-

Kauckle of round: ;
Yutriumed. . Coom, a7
Lo slriii):
Uutranmed. g, j02
Trimemed o0 0 L0 0 D862
Skeindn batt: !
Untrhnmed .. 0 19.580
Trlmmed. ... - . 1 HLGE
Rpetoer otk ;
Unirlmmued, 1112
Trimuedt, L 15, 438
Tenderiofn;
Unirhamed .0 o0 800
Prhmmed. o ... L 17078

&
o
1 g =

2.6
LR

b g5,
87,

Se © ma
-3
yoen pame o

=3

ag
onh
pa

- =0 s oeos o

[}
HE e g

ER--

-
ey DAnd b e @

ot 0o

e ERE RS s
£E 28 z8

g A ke BN O

e B A Y =

4
3
1]
4
8
U]

PR eBw

B
LY

g

-

Avernye (or nbova
cuts.

Untrimmed.. | 10,57

Trived 1, l in,22

¢ Shagle e,
2 [gehticling blade ratl amd knnekle of round.



http:c~.'~.~:L~9.22

18 TECHMNICAL BULLETIN 1137, U, S. DEPF. OF AGRICULTURE

Composition of Recoverable Irems, Including Plate Waste

Dawa or moislure, protein, and {at content obtained frem the labo-
ratory analyses of plate waste and other recoverable items from the
untrimmed and trimmed roasts are shown (table 16). Results
summarized {table 17) show that in'amounts per 100 men, trimming
of fat to ¥ inch did not greatly affect the proteln content in drippings,
in beef not served, ané; in plate waste. In the pan drippings, the
amount of fat was almost the same for untrimmed and trimmed cuts;
but in beef not served and in plate waste, it was less than half as much
for trimmud cuts as for untrimmed.  Altogetlier, the fat in drippings,
in beefl not served, and in plate waste was ons-third less for the trimmed
than for the untrimmed cuts,

Protein and Far Consumed

The effects on amounts of protein and fat consumed, resulting from
trimming fat from cuts desiguated for oven roasts, were calculated.
The date (table 18) were oblained from those given in parts T and IT on
composition of the raw cuts, plate waste, and related items. The
figures in table 18 assume that the cuts in both studies were the same
in composition and were handled and cooked under similar conditions,
although it is recognized that this was not necessarily true. Protein
and fat in beefl presumed entev were obtained by subtracting the sum
of percentages recovered in thaw juices, fat trim (i any), drippings,
heef not served, and plate waste from 100.
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TaBLE 16.—Composition per 100 grams of ilems resulling from the prepuration, cooking, and serving of oven roasts, unirimmed and trimmed
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Tarre 17— Amount of profein and fal in faf rim, drippings, beef not served, and
plate waste from oven roasts, untrimmed ard frimmed, in gquantities per 100 men
serverd

Unirimmel roasts i Trimmaod ropsts
Ttem. i
Pratein l Fat i Frotein Fnt
Kia | Rito. | Kwe | Kite
gram grams gram gram
Fut trlm - PUIS [EPURRPON PR 0. 046 0,088
elopings e 0. 0us 1. 0535 A LG
Thee! not served | wen- JED LT Y] . 358
Plate wasta. .o ..oa.- . kL i . B05 At 335

Tanue 18.—Distribution of protein and ful {n recoverable flems tn cooking and serving
oven roasts, in lermy of percentages of the amounts af prolein and ful in raw beef

Untrimumed rousts ‘ T'rimmed roasts

Itim :

Trotein Far | Protein Fat

Percent | Pereent | Peremut | Pereent
PhRW JUIO0S o cnaann e ans - 3.0 b I T—
Fub brlan. . 1.2 4.4
Pan dripplings. 3.8 18.8
Beef not servidd. . 4.7 .4
Neef In plate was 4.6 104
Beel presumied ealen. . E2.G 0.1

The data show that of the protein in the raw issued weight, approxi-
mately S0 pereent was found in the beef presumed eaten.  Any difler-
ence between 78 percent of protein in the untrimmed cuts and 82 per-
cent in the trimmed cuts was probably nonsignificant.  The perceng-
age of fat in the raw issued weight appearing in beef presumed caten
was 46 percent for the untrimmed cuts and 40 percent in the trimmed
cuts. Beenuse of the large quantity of fat reserved in fat trim from
the trimmed cuts, the fat drippings from the trimmed euts would prob-
ably be used entirely in making gravy. On the other hand, part of the
fat in drippings from the unirimmed cuts would not be used in making
gravy. The results would indicate therefore that trimming would
not reduce the fat consumed if the gravies were included.

Thiese findings indicate that further trimming of surface fat in the
provessing of Leef ot the packing planis would result in a saving in
weight to be handled and stored in valuable freczing space, without
any appreciable effect on the nutritive value of the beel eaten.
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PART 111

Composition of Boneless Beef as Cooked and Served,
and the Amounts of Protein, Fat, and Food Energy in
Beef or Beef Recipe Consumed

Procedures

The study of boneless beef as regularly issued, cooked, and served
in Army messes was made at 5 widely separated locations in_the
United States: Camp Roberts, Calif.; Fort Leonard Wood, Moe.; Fort
Knox, Ky.; Camp Rucker, Ala.; and Fort Jackson, 8. C. Of 2 total
of 560,000 pounds of bee!f made available from 6 processors, 52,682
pounds were issued to furnish 542 meals to 109,128 men.

The plan called for 28 different combinations of cut or form of beef
and cooking method. The 7 cuts designated for roasts and steaks
(dry heat) and the 5 designated for roasts and steaks (moist heat)
were prepared both as roasts and as steaks; the diced beel was pre-
pared as stew; and the ground beef was prepared as meat loaf, ham-
burgers, and “becfburgers.”

Al kinds of Army activities were represented through a statistieally
random selection of the companics available in each of these locations;
in this way, the companics were distributed among the different cook-
ing methods and cuts or forms of beef. Each mess was given only 1
kind of cut to be used in a niess meal. With 56 messes participating
in 112 meals at each location, any given mess was used twice, but cach
time for & different cul or form of beef and cooking method. With a
fow exceptions, ench cut or form and cooking metbod was replicated
4 times—twice at noon and twice in the evening. A total of 542 meals
was served out of the 560 called for by the plan. The usual Army
personnel cooked and served the meals. The data were recorded and
the samples procured with the least possible interference with normal
operitions.

Cooking methods were those designated in the manual on recipes &)
for oven roasts, griddle-broiled steaks, pot roasts, Swiss steaks, and
stew, and also for 3 ground meat recipes—meat loaf, “beefburger,”
and hamburger. Meat loaf and “beefburger” contained added in-
gredients, but the hamburger consisied of ground beefl with seasoning
only. In table 19, the amounts of 38 recipe ingredients are shown in
gverage amounts per 190 men.  The cooks were at liberty to prepare
the beef as they normally would, and deviations from the recipe
manual were not uncommon. There was a tendency to cook pot roasts
a5 oven roasts.

For raw samples to represent the cuts designated for oven roasts and
griddle-broiled steaks and those designated for pot roasts and Swiss
stenks, every 10th steak was taken. Approximately 10 percent of the
diced meat and 10 percent of the ground meat were also used for the
raw samples. Cooked samples as served were obtained by taking
every t10th serving. All of the beef in plate waste was taken as the
plate-waste sample. At each location samples from the messes were
pooled according to cut and cooking method. For instance, 4 samples




- TABLE 19.—Average weights of ingredients used in averdge boneless beef recipes in amounts per 100 men
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of roast tenderloin from 4 mess meals av 1 location wore ground 3
times and a represontative subsample taken for the Iaboratory
analyses. Samples were stored frozen and shipped frozen.

At each installation, the data included a count of the totel number of
men served, of men taking beef, and of ren receiving second servings,
Weights were obtained of the beef as recetved, tho thawed drained beel,
the recipe ingredienis used, the drained cooked beef, the beef not
served, and the beef or beef recipe in plate waste.

Laboratory analyses of the representative subsamples which had
been ground at each location were carried out by first drying under
tnfraved lamps as was done previously (3) and extracting tho entire
subsample in a Soxhlet apparatus for fat (f, p. 359). The nonfat
portion was then ground through 20 mesh in a Wiley mill, and analyzed
for restdual moisture by drving in a vacuum oven at 70° C. and less
than 25 mm. of mercury; it was also analyzed for ash {4) and for
nitrogen {f, p. 12}

Results

Physical Data

The nmounts of raw beef issued per 100 men, thoe amounts of cooked
beef served and not served, and the mmounts of plate waste were
averaged, usually for 20 messes for ench cut. These are given in table
20. 'The weights shown for raw beef and served cooked beef represent

Tanrun 20.—Averaged amounts of beef per 100 men in raw issue of boncless becf,
in drained cooked beef or beef recipe scrved and not served, and in plale waste
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the amounts used for the men; amounts taken for analysis have been
deducted. The averages given for roasts and steaks sre weighted
according to the occurrence of the individual cuts in beef designed
for roasts or steaks, cooked by dry heat or moist heat (table 5). For
example, the average issue for oven roasts, 43.5 pounds per 100 men, is
& weighted value for the 7 cuts as used in 125 messes.  Actually, there
was a considereble range in the quantity of meat issued per 100 men,
as shown in table 21. The issued weight of beef for oven rossts, for
instanee, ranged from 28.3 to 81.4 pounds per 100 men, whereas the
standard of issue was 42 pounds.

The aumount of plate waste was found to correlate linearly with the
issued weight, except for ground meat (table 21 and fig. 2). ~From the

H

O PLATE WASTE AT STANODARD YSSUE . R
=== - Griddle - Broited Steaks

/

------ Pal Roasis

=== Slee

Gyen Roasts --~——

—————— Hamburgs

PLATE WALTE FROM BEEF DR BEEF RECIPE {POUNDS PER 100 MEH)

R | I f | 1 | | f |
18 W ] A0 ] L] by :i:] 0 i

HSUE WEIGHT OF RA® BEEF (POUNOS PER 100 MEN)

Ficure 2—Plate waste from cooked beef or beef recipe as served, expressed as
a function of the issue weight of raw boneless beef per 100 men.

average slope of the lines for griddle-broiled steaks, oven roasts, and
hamburger (fig. 2), it can be seen that the plate waste was a certain
percentage of the raw weight regardless of the amount of beef issued
per 100 men. This may be interpreted to mean that the men ate beef
even when the issue was excessive, and discarded as plate waste only
that portion that would be plate waste on & mueh smaller issue.

Table 21 and figure 2 also show the expected plate waste for a
standard issue. For example, an issue of 42 pounds of beef for oven
reasts would have an expected plate waste of 2.35 pounds, wiereas
the same issue cooked as griddle-broiled steaks would have en ex-
pected plate waste of 4.42 pounds.




TasLe 21.—Correlations between raw weights of beef as issued per 100 men and corresponding amounts of plate waste

Plate waste
calculated
from
standard issue?

Range Ofnilsjl‘:ﬂ per 100 Linear coefficients | gyandara
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158 T ~! coeflicient !
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Tow High

Type of beef

i
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OVEen LORSES. . v wianmnmrvemeremn . 28,8 81.4 0. 3600** 4, 405°° . 42 1 2551412
Griddle-broiled steaks.n . . conenss 21,2 06. 6 L3446 4. 244%* . . 08¢ 42 | 44371038
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Comgposirion Dara

The composition and energy value of the raw beel, of the cooked
beef or bieef recipe as servecﬁ and of the corresponding plate waste
bave been summarized (table 22). The data show that for roasts,
steaks, and stew the percentage of fat in the plate waste was consid-
erably higher than in the beef or beef recipe served, whercas for the
ground raeat recipes—meat loaf, hamburger, and ‘“beefburger’’—the
percentages of fat in plate waste and in served portions were similar.
This was to be expected because the fat could be cut from the servings
of former items but not from the latter.

The percentages of fat in plate waste were correlated in all instances,
with the percentages of fat in the served portion. Correlation coeffi-
cients, linear coefficients, and related data are given (table 23); data
for stew are not included. As shown graphically in figure 3, results
from the roasts and steaks were so nearly alike that all data could be
pooled to obtain a common line. Statistically, the data were found
to have correlation coefficients that were highly significant. The aver-
age served roasts or steaks contained 21.4 percent fat and the corre-
sponding plate waste was 37.5 pereent fat. The entire plate-waste
data suggest that fat was trimmed from meat servings.
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. Frovne 3.—Percentages of fat in plate waste expressed as a function of the per-
centages of fat in the cooked beef or beef recipe as served.




TasLE 22, ——Summary of averagcd data on composition and food energy per 100 grams of raw boneless beef, of beef cooked and served, and
of nlate waste

Type of heel or beef recipe

Served,

e

cooked

Plate

waste

Water

Energy

‘aiue |

tein

?hydmle

Ash

Water

value

Energy:

;
2 “Pro-
1 teln

i

! Total
Fat ! carbo- | ‘Ash

hydr‘lw:

Water

Encrgy
valué

Pro-

teln

: . ‘T'otal
Fat § curho-
(hydrate

Ash

Oven ronsts

Bladeroll........

Inside of round . .. .oeiiana

Knuckle of routid. .o pueue

Loln strip .o.ae

Sirloln butb. cuvsivieivacan

Spencer roll.

Tenderloin-.
Griddle-broiled

Bladeroll.. ...

Tnsideof round .....cvun

Knuckle of round......0

TLoin strip

Sirtoin butt

Spencer mll...‘.........,.-.,.
o enderloln. iy pnnes
Potronsts 4.

Clod....

Chuck roll.

Chuck u.-nd(,r, .....

Outside of round...

Rump butt. . ...
Swiss steaks?

1) 117 SRR,
Chuckroll..... s
Chuck tender. o vuvuvonne.
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“Beefhurger”.
Hamburger. -
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mrmean
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EEPTPIN
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10.8
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1
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40.1

38.1
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446
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TanLe 23.—Correlation belween fut in beef or boef recipe served and fat in plate 1waste

.. . S, + oMtin fatin . lotlon
Type of beel or beel recipe Ds.luc:?:%ﬁgli sorved | plate o coelli-
i

beelt 3 wauste | { clep?

5 : b i .
Number‘-_ Average [ Averoge © Corre- ! Linenr coeilcients
b

* Percent ' Hereent
Gyenronsts .. . ... : MB
Grlddle-trolled slenks
Pot rosts, R
Swiss steaks... . .
Al ronsts amd stenks .-
Al graund mett recipes

. 0BT '

LEHIRER

t Menn valoes fro Moear equation. X
11 aiterlNEk llicotes siguiicant: 2 asterisks indieate highly siguilicant.

"The fat loss as plate waste may not, however, be as great as the {at
loss during cooking. “The data are summatized (table 24) to show the
cooked yield of beef or beel reeipe from the raw issue weight of beef,
and the corresponding fat losses during cooking and in plate waste in
terms of the percentage of fat in the raw issue of beef. Only for
oriddle-broiled steaks was fat loss greater in the plate waste than
ﬁul‘il)g cooking. Of course, the fat lost during ceoking would be
included, in part, as fat in drippings used for gravy and in this way
made available to the men.  Fat losses during cooking of meat loaf
and “becfburger,” where the recipes calied for bread ¢rumbs or cracker
crumbs, were about as great as fat losses during cooking of hamburger,
which consisted of menat and seasoning without erumbs or other
ingredients. The fat loss in plate waste from ground meat recipes
was very little—only 1 to 2 percent.  Altogether, the fat loss during
cooking and in plate waste averaged about 50 percent of the amount
of fat 1n the original cuts of heef.

TanLe 2. —Summary of cooked yields of boreless beef and of fal loss during cooking
and as plate wasle

Fut lass ¥

e a saf ru Cooked
Aype of beelor beef reclpe yield Darlng As plate
cooklog wiste

Percent Mercent Percent
Qven ronsts.. ... [ i di] 1
Qrlddle-brofed ste 4 13
Pol rousls..o. - ..e.. &4 44
Moent loal .. .. a1 48
Beelhrger... ... .. 1] 55
Mumburger . [} 58

! Based ot Wt 1o rw becel,

2
1

Protein and Fat i Raw Beef From Eight Carcasses and From
Field Study

A comparison of the protein and fat content of the raw beef from
the 8 earcasses and from the 5 Army field installations is shown
(table 25). Statistical analysis of variance of the deta showed that
only in the fat content of the ground meat was there a real difference
between the average values. The 27.4 percent fat in the ground meat




30 TECHENICAL BULLETIN 1137, U. 8. DEPT. OF AGRICULTURE

from the field study was statistically greater than the 24.6 percent
fat in the ground meat from the 8 carcasses.  This might be expected
since the amount of fat in the ground meat of the 8§ carcasses was
intendod to average spproximately 25 percent, whereas the speci-
fications for the ground meat at the time of the 1953 ficld study
permitied as much as 30 percent fat. Exeept for the ground meat,
the average composition of the raw boneless beef from the 2 studics
would be considered equivalent.

Taree 25.-—Range and average percentages of protein and fal in boneless beef from
8 cercasses and from § Army field installations

. Frotein Fat
Type and source of heef
Range AveTES Runpe Avernge

Hansts or stenks (tlry heat): Pereend Percent Pacent Percent

R carcusses_ ... .. 3185 i7.8| 20.1-2.0 21

5 fleld installatinns.. . 1T 1-18. 4 17. 8 17.521.7 Wy
lionsts or steaks {molst he

TS L TR ceieead] 1T.U-18.G 17,8 | iG82L3 18.8

5 Aeld installatfons. ..o ceeea o aaa] LLETELG 18.0 | 13.0-20.1 14. 8
Drewl beel:

g T ORI RPURIE [N & . =0, 11 17.1 17.7-20, 2 720

5 Aeld Intallobions_ . (ouui o e ccc e cceececce i e 15, =17, ¢ 10,51 188249 24
Ground beet;

B ONIOASSS. ... . iiiiveiois cavsaneeseccmcaeeanereaenoa| 15.3-17, T 16,1 [ 22-X.09 2.6

Ebehd Inslalintlons_ o ... oo iiiiiii i ool 150169 16.0 | 2.2-30.7 1o

' Sattstically Lighly slgnifleant dUiference beiweent 24,8 nod 274,

The data from 8 carcasses are of value in showing the distribution
of protein and fat in boneless beef on a carcass basis, and alse the
amounts of protein and fat in such items as thaw juices and pan drip-
pings by cut, by cooking method, and on a carcass basis. The data
from 5 mstallations are of value in being representative of large quan-
tities of beef, and provide usable data on quantities of protein, fat,
and calories in beef as served, in beef in plate waste, and in beef
cousumed.

Protein and Far Content and Energy Value of Beef Consumed

The data in table 26 show the average amounts of protein, fat, and
food energy per 100 men in boneless beef as issued, in the cooked beef
or beef recipe, in the portion not served, in the beef presumably eaten,
and in the plate waste. The amounts consumed were obtamed by
subtraction. In the amounts of beef in different forms eaten per 100
men, theve was a range in protein of from 1,946 grams for stew to
4,043 grams for Swiss steak; in fat, from 1,700 grams for pot roast
to 2,964 for Swiss steak; and in food energy, from 27,794 calories for
hamburger to 46,813 calories for Swiss steak.

For purposes of comparison between cooking methods for boneless
beef, the dnta in table 26 on amounts of protein, fat, and food energy
in the beef consumed and related items were celculated in terms of
the percentages of the amounts issued as raw beel. Percentages
over 100 in the cooked recipe show that the added ingredients con-
tributed fair amounts. Aithough more fat was retained by griddle
broiling than by oven roasting (79 as compared with 60 percent),



http:Rnngf.,-.It

BONELESS BEEF: RAW, COOKED, AND SERVED 31

there was twice as much fat in the plate waste from the steaks as
from the roasts and conscquently less difference in the amounts of
fat consumed—49 and 55 percent, respectively.

TanLE 26.—Arperage amounts of prolein, faf, and food-energy content of cooked bee
served nnd not served, in plale waste, and in beef presumed caten, compared wit
that of the raw baneless beef ay issued per 160 men

Uy of borf or beef roeclpe nd reiatad tbems Prolein Fnt Fool energy
Oven ronglsl Orawms | Percene | Gramz | Percent | Cuinries | Percent.
Ysatied, e oo 3,524 oasst L. ARGIT gL L. L.
Served | . BN e e el La4E 4.8 2,313 0 4 W5, 4k T4
Not serves! A - 195 5.5 i35 A5 2,000 4.2
Flate wasta e Cas 25 6.1 Hix L5 4, B8 on
Presumed eaten . . . .. o ieiee 3126 88.7 1,873 48481 30528 6L 5
i lddio-bralied steaks:
Tastited L35 1 IR | ¢ {F S, 50,90 | aeaeanas
Served 3,97 4.9 3, 187 Ty 42,105 .
Wot servmd A =43 A1 il 3.3 4, 452 8.7
Plade waste . HER) &7 041 L8 Y 186 o6
Prosunted euien 2,719 4.0 218 R5.2 | 31049 622
Pal ronsts:
[ssuel . 3040 ... .| wRIEL Lo S5 TR |eeorenans
Rervex! 3. 54.0 213 GLG L 32745 7.5
Naot serveed i 3.0 448 1.4 A.d08 1.7
Miate waste e e e e Qs 7 47} a7 4, M5 i 8
Presitmed witen o cee e e 2,853 a2 1. 70 BB | 27,800 G 8
Fwlioa stenks:
1ssued! 3, T L. 320 . LU [ R,
Servinl . 4, 355 3] &, 540 163, 5 59, () 114.5
ot gerved LB i1 e jlin'} 5, 8541 e
Plute wiste . A 5.6 570 6.8 4,828 1.6
Trresuned colen 4043 1081 2, 4 R6.7 { 47,813 o0, G
Brew: -
Tssued! . e e e e A 114 B B (e n | O5,054 |aiamaos
Berwvis ... P .. 2,148 #9. 4 2,306 A I ) 101. 6
Not served a4 1.8 ] 0.3 4, 284 12.0
Plate waste e 219 10.1 6 1%.0 5 778 6.2
Tresumed oateir . . e e e e 1,09 §9.3 1,837 8L | 30, 430 85 4
Moot ioal:
femed . L AR S 71 | IR - 7. SRR 45 378 |cecianmna
Served. . e emmea meae s 2,398 ¢ 10LD 2, 50.5 | 3003 . 6
Naot served e e 8 - 3.5 G0 1.7 1, 186 2.4
DPlake waste e eeeaieean 5 | 4.8 42 1.6 945 2.1
Prrosgnmd eaten e e BT SER 1) 1§46 0.2 | 30,658 8r.5
Hanfburgor: i
tssued) . e e e e boAEME 4,050 b aen - 56, 549 Jauovann .-
Sepved, . b e cmmmmaeia o 2,504 5. 0 1, 897 8.8 A, 135 53.3
Not servoed. e daimaaie s S 428 4.8 315 04 & 04 3.8
Tiate wiste e s e 52 2.3 il 1.2 985 1.7
Prespmetd endrm . L Lo oeee L ceeo L. 9, 445 a2 1,836 374 | W0 516
Flumburger:
Lssuetl . . U IO .| HI00 e—eea| SO0 [o el
SBprvead . e ke e 2, B4 8.0 1, 4 30| 20314 49,1
Mot served e e e e s 138 .4 210 .1 2178 53
Plate woste e 1203 3. 1 38 L7 1. 520 2.8
Presumed riten e o Asy RRL 1, 852 6.3 ] 2, T 10. 5

For the ground-meat recipes, half or less of the fat in the raw beef
was found in the cooked-beef recipe. Although less than 2 percent
of the fat appeared in the plate waste, the men consumed as ground-
ment recipes less than half of the original {at. As shown by a com-
parison of “beciburgers” and hamburgers, the presence of bread
erumbs and erackers in “beefburgers” did not affect the fat retention
in the cooked Tecipe or in the nmounts consumed. The 36 to 37
percent of fat consumed in the ground meat for hamburgers and
“beefburgers’” was exclusive of amounts in the gravies and cooking
juices.

Table 27 shows the percentages of protein, fat, and food energy
attributable to the beef in the raw recipe. The date were obtained
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by caleulating the amounts contributed by the average recipe ingre-
dients (table 19) according to the published food-composition tables
(8) and subtracting these amounts from the wvalues obtained by
analysis of the beel recipes.  Since most of the protein, fat, and food
energy was gontributed by the beef, it was assumed that in the cooked
recipe the beef-contributed protein, fat, and food encrgy were in the
same proportion as in the raw, and with no apprectable error.

Tanug 27.~—Prrcontages of prolein, fat, and food encrgy of the average raw recipe
caniribuied by 4-way boneless beef

HET - i Foort
Reelpe E Protein - Fat l i
! i

Percent 1 Percent | Pereend
07 L1 89

Swisssteak ... ... .. Lo o ]

Stew.. . ... o, o 88 % 7R
Nent lonf . R . Cee e e 86 4 &6
“Beefurger” . e . '.115 99 q2

Based on the carcass proportion of the reasts or steaks {dry heat),
roasts or steaks (moist heat), diced beef, and ground beef, and an
equal representalion among the cooking methods used in this study
for the types of beef, the percentages of protein, fat, and food cuergy
in the beef consumed were caleulated from those in the bheef only,
not. including the vecipe ingredients. These data showed that the
beef or beef recipe enten contained 84 percent of the beef protein,
51 percent of the heef fat, and 67 percent of the beef energy value.
Also on this basis, 6 pereent of the beef protein, 11 percent of the
beef fat, and 10 percent of the food energy were found in the plate
waste. Of these items, 7 percent of the food energy, 9 percent of
the protein, and 8 percent of the fat in the issued beef were left as
unserved edible beel at the serving table.
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