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Forenord

Texar has approximately 20 pereent of the sheep and
97 percent of the Angora goats in the United States.
The shecp and Angora poat industries are important
to the economy of the enttie state bul are of major
importance in large areas of Waout Texas. The Texas
Agricultural Experiment Station has long recognized
this significance tn s programi for sheep and Angora
goat reiearel primarily conducted al Sonvra, McGregor
and College Station. A new Agricultural Research and
Extension Center v being deceloped at San Anvelo,
ahere additional leaderihip, vescarch and coordination
of cfforts will be concentiated ta better serve the sheep
and goal mnduwsdrics of Texas,

Thu publication presents some of the researcl efforts
directed by the Animal Science Department. It does
not report all studies by The Tevas Agricultural Experi-
ment Station on sheep and goats. Results of research
hy the Departments of Agricultural Fconomies, Bio-
chemistry and Biophysics, Entomelosy, Range Science
and Soil and Crop Scienecs and the Colleve of Vet-
evinary Medicine are divectly applicable, Much other
research of The Texas Agricultural Expeniment Sta-
Hon relates tudirectly.

Mention of a trademark name ov a proprictary product
does not constitute a recommendation or an endorse-
ment of the product by The Texas Agricultural Experi-
nient Slation and does nof imply its approval to the
exclusion of other products that may he sutable,
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Effect of Environment on the Breeding
Season and Ovulation Rate of
Ramboviliet Ewes from Texas and
Northwestern United States

J- R. GALLAGHER AND MatURICE SHELTON

Stmmary: The effects of environment on reproductive
performance of Rambouillet ewes from Texas and (rom
the Northwestern United States were studied. Results
indicated that the best potential lamb cvop in eicher
fock would result from a fall mating. and there was
some suggestion that the northwestern ewes indicated
4 higher potential for multiple births. However, there
were large differences in body weight between the two
focks, and a possible association between body weight
and ovulation rate 1 to be studied further,

Introduction

The repraductive performance of sheep in Texas
leaves room for improvement since over the 10-year
period  1950-19590 inclusive. the number of lambs
weaned per 100 cwes in each flock was 73 compared
with the national average of 84 As early as 1934,
studies by Cooper and Stochr indicated a lamb crop of
99 lambs per 100 ewes under conditions of the North-
western United States. This 1s a prelimiinary report of
the effect of the MeGregor., Texas, enviromment on the
mcidence of estrus, ovulation rate and body weight in
mature Rambouillet ewes from Texas compared with
ones from the Northwest

Experimental Procedure

Mature Rambouillet ewes were purchased in North-
western United States and in the Edwards Plateau region
of Texas and shipped to the Texas A&M University Agri-
cultural Research Center at McCUiregor immediately be-
[ore this study was begun in October 1969, T'wenty-four
ewes from each source were used 1o define the breeding
seasor, ovulation rates and body weights of the ewes
during the penod November 1969 through November
1970. Each month. cight ewes from ecach source were
exposed to vasectomized rams: laparotomies were per-
formed 3 days post estrus. Il anyv ewe faled to show
estrus during a designated month, a laparotemy was
performed on the third day of the following month, Body
'From Statistical Reporting Service, 170 8, Departnnnt of
Agriculture.
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Results
Seasanal variation nothe hreeding season was demon-
stravus] with peak ncidence of estrus during the fall-
canlv o wanter period, With tlae exception of a high in-
cidence 1 nadsnring, miiminam esiens levels aecurred
durme early and ate sprine and varlv summmer. The

6

Texas. duning 196970,

only difference between the two dlocks was o trend
toward a lower incidence of estrus in the northwestern
cwes during the Tow period of estrual activity in spring-
carly summer - Figure 10

Ovulation rates also demonstrated a seasonal trend
with a preak in the fall declining to a low in late
winter-spring  Figure 10 In the falll there was some
sugeestion  that the ovulotion rates of northwestern
ewes exceeded  hose of  Tesas ewes, However, i




sprivg, the ovulation vates of Texas ewes appeared
to be greater than those of northwestern cwes,

iurine the tial, bodvweight of northwestern ewes
mervased Bom 129 o 149 pounds while Texas ewes
incrensed from 110 o 136 pounds Flgure 10

Discussion

Both flocks demonstrated seasonal vartations in sex-
ual acuvite with ereatest acuvity and ovelition rates
fall-wintert  and
st activity and ovulation rawes 1o the period of
mervasing light

i the perieds of ereasing dark

SUPTHLE-SUNIIer - conlirming  previous
studies al the MeGregor location by Shelton and
Marrow - 1963 The associavion between dav length
and sexual activity was shown bv Yeates 19437, With
the aid of o heliu-controlled chamber, he reversed the
breeding wuson of Suffolk sheeps According 1o Hafer

1962 . light influences the velease of the hornmones of
reprocduction b o mechanism involving the retna of
the cyes. the optie nerve. the hvpothalamns and  the
pituitary gland.

Dutt and Bush 1955+ indicated that decreasing
temperatmies mayv influenee the onset of the breeding
seagon. but Hafer 1962 sugoested that it is difficult
to separate temperanare and Hohe oflects,

Studies of the breeding season of sheep in different
environments  Hafez, 1952 indicated that sheep at the
equator have an extended breeding season. As sheep
are located closer to the poles, periods of estrus and
anestrus becone more related to season, In this M-
Gregor study. there was some Indication of a lower
incidence of estrus and ovulation rate in northwestern
ewes in sprng which mayv have heen associated with
source of the ewes since thev had been translocated
only 1 vyear. Hafer 19623, citing studies by other
workers, indicated that when ewes were  transferred
from the Northwest to Florida, 2 vears elapsed hefore
their sesual activity corresponded with that of sheep
reared at the Iower latitude.

There were large differences in the bodv weights
af evwes, with the Northwestern ewes consistently aver-
aging 18-20 pounds heavier than Texas ewes, Edey
S19681 reported a positive assoclation between hody
weight “within the range 75 to 108 pounds) ar mating
and evulation rate. However, the Rambouillet ewes in
this study exceeded the range stated by Edev for
Merinos. and a possible association between ovulation
rate and hody weights greater than 108 pounds has not
vel been studicd.
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Comparison of Reconstituted
And Dry Rolled Sorghum Grain
In High Concentrate Rations for Lambs

MU Cantous avn Mavgicr SHELTON

Staraary: The use of reconstituted sorghum grain for
unproving feeder lamb performance modrvlot was
studied, Forty blackface, wether lambs were assigned
at rundom, but balanced with respeet to inttal hve
welrht, o one ol four groups. Two aroups were fed dry
rolled sarghum grain, and two groups were fed sorghun:
arain reconstiuted to 3 opercent water for o U0-day
period insealed stovage, These on the reconstituted grain
had an initial ereater average dailv enin on less feed
per pound of gam. However, this advantage did not hold
for the entire 36-dav feeding period, Consumiption, ad-
justed to an equavalent dee omatter basis, was not sis-
witicantly  different for the two wgroups althoueh the
graups on reconstituted sorglinn used slightly more feed
per pound of gain, It s felt that the water added to the
reconstituted sorghum redeeed the stress of adapration.

Introduction

Recent studies have indicated  that processing of
sorghmn arain for fambs may not offer the same ad-
vantages inoincreasing leed efficiency as has heen re-
ported for cattle. Buchiunan-Smith et al., 1968; Qal-
houn and Shelton. 19700, Tlowever. there 1s some
evidenee that the processing method or physical form
of the ration can nfluence feed consumption and, thus,
rate of gain and feed efficiency - Shelton, 1963 Beer-
winkle et al 1969: Patter et al, 1969: Calhoun and
Sheleon. 19707,

Feeding sorchunm grain. which has been reconstitnted
to 30 percent water and placed in sealed storave for a
jpreriod, to heef cattle has been reported o markedly
improve feed efficieney hut not rate of gain - Riges and
MeGinge, 19701, Because there have been no sinular
studies reported with lambs and because of the fre-
quently encountered difficulty in getting lambs to drink
water wher they first arrve in the feedlot. the pos-
sibility was examined that feeding reconstituted sorghum
grain micht unprove feeder Lunb performance in dry-
lot. particularly during the period of their being placed
ot feed and adapting 1o high concentrate rations,



Fxperimental Procedure

Forey blackface, crossbred wether lambs were ob-
tatned frotn a eoentral Texas auction in June 1969
Thev were transported by truck on the day purchased
wr the Texas A&M University Agricultural Research
Cinter at MeGregor and placed on pasture with free
access to water for i short pertod until experimental
pens and rations were ready.

Subsequently, each lamb was sheared, weighed, ear
tageed, drenched thiabendazoler and  assigned  at
random, but balanced with respect to initial live weight,
to one of fowr lots - 10 labs per lotis Two lots were
then assiened at random to both treatment rations,
Conposttior of the basic experimeantal ration is shown
m Table [

The treatments were drv rolied sorghum grain and
sorvhunt gran reconstituted to 30 percent water for a
13-dav period in sealed storage. Reconstitution  was
achteved by adding water to whole sorghum grain to
bring the mosture level o 30 percent and mixing in a
cetnent nixer unfl the sorghwm grain absorbed the
iwdded water. This required several howrs during which
the apening to the mixer was covered to prevent evap-
orative loss of water. The graln was then sealed in oa
polyethyvieue Liner placed inside a 32-gallon polvethylene
contawiner for approximately 10-days.

Just pror to use. the erain was passed through a
rodler nills Feed for the reconstituted sorghum grain
vreatnent groulss was made up ar 1- to 2-dav intervals,
as required. Feed for the drv rolled sorghum grain
wronps was also compounded on a day to day hasis, as
requited, to insure comparahle freshness for both
rations,

Feed consumption was recorded at weekly intervals
during the 36-dayv test period. Live weights of lambs
were obtained, without shrink. ininally and at 2-weck
mervals theeeatier. At the end of each 2-week weigh

TABLE 1. PERCENT COMPOSITION OF EXPERIMEN-
TAL RATTON:

1nrredient

Percent
Sorghum grain, dey busis T30
Alfalfa huy (hammermill ground, Y5-in. screend 10,0
Cottonseed meal, 4117 a.4
Suybewn meal, 447 3.0
Urea [t}
Moiasses 6.0
Caleiumn carbonate 1.4
Trace mineralized salt? 1.0

AL the ration ingredients except the sorphum grain were com-
bined inw a premix; this was then added to the respective grain,
cither dev rolled oc reconstivuted and rolled, just prior to feeding.
Vitimin A palmitate, chlortetracyeline and stilbestrol were added
at levels tnoprovide, respectively, 1LOOD TU, 15 mg and 1| mg per
pound of cach in the complete raton.
?The trace-wineralized salt mixture was guaranteed to contain
between 91 and 95 percent salt, 2z Nua€CL and not less than the
following pereentages of mineral elesments: mangancse as MaQ,
O30 clne as Za0), G250 tron as either Fealdy or Fea{ COyl, 0015,
caupper as Culy 00400 cobalt as Ce)y MO0 and iodine as
Cal T2, V.

8

TABLE ¢ CHEMICAL COMPOSITION OF EXPERIMEN-
TAL RATIONS

Dry rolled Reconstituted

Criterion As fed B0C7 1M As fed B0Y; DM
Diry matter, 4y BE.6H bu.0 . ag.th
Crude protein, ¢ 128 13.3 12.1 143
Ash, © 1.6 +.4 4.5 o
Caleinm, 077 [AR410] .81 (.46
Phasphorus, ©; .34 (.35 (3,20 0.3

VN — dry matter.

perlod. treaunent groups were re-randomized o pens
to reduce the influence of pen position as a source of
variation.

Results and Thiscussion

The drv matter. crude protein, ash, caleium and
phosphorus concentrations of the experimental rations
used are given in Uable 2

The sorchuim grain averaged 12.6 percent water be-
fore reconstitution. and 29.2 percent water when it was
removed from sealed storave and lncorporated into the
ration.

Those lambs receiving the ration based on reconsti-
tuted sorzhuim grain went on feed better and consumed
appreciably more feed during the first 2 weeks in drv-
oty this resulted o greater average daily gains with
less feed requived per pound of gain Table 35, How-
ever, this intial advantaee did not hold for the entire
36-day fecding period. At the end of the experiment,
average daily gain and feed conswmnption, adjusted (o
an equivalent (90 percent: dry matter basls, was not
appreciably different for the two processing methods,

TABLE 3. EFFECT 1 RECONSTITUTING SORGHUM
GRAIN (307, WATER, 10 DAYS ON LTVE WEIGHT GAINS
AND FEED LEFFICTENCY

Processing method

Criterion Liry rolled  Reconstituted

l4-day surmmaty

Lambs, no. H) 20
Deaths, no. ¥ 1]
Initial live weight, 1b 1.6 t2.0)
Live welght gain, Ihiday 0.42 0.6l
Feed intake, 1b/day ! 1.75 213
Feed efficiency, lb feed 1b gain 4.4 3.5
28-day suwimmary
Deaths, no. 0 0
Live weight gain, Ib:day (.62 .64
Feed intake, lb/day! 2.42 2,66
Feed efficiency. b feed /b pain 3.4 4.2
Ab-day summary
Deaths, no. ) 0
Live weight gain, Ih/duy (VRS 0,54
Feed intake, Ib/day: 2,78 206
Feed efficiency. Ib feed ‘I gain 10 Ny

! Fred intake adjusted to an equivale nt 907 dey matter basis,



althengi the Lubs o geconstituted  sorchum grain
used slighthy more feed per pound of aain,

Laprewed palatability apparently was not a factor
i the hivner initial fecd consunption of lambs re-
ceivine reenvstitnted sorelum eranm. Lamhbs offered a
chobre hetween eitierdey relled arveeonstituted sorghim
sriaie o sty of cafeteri-tvpe feeding did not ex-
hihit a preference for the reennstituted ration {Calhoun
and Shelton, sopublished datat,

I this stadv, the lambs were placed  directly on
their respeetive tations without o gradual adaptation
perind usnally accomphahied by stepwise redoction of
e roughace level of hee starter vaten, Although no
measienents were mace ol blood o romen con-
stituents wien the umbs were aoine on feed, it 1s felt
that the water added to reconsutute the sorghum grain
redoced the stress of sdaptation under the conditions
ol this stndy,
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Processing Sorghum Grain for Feeder
Lambs: Comparison of Dry Rolled,
Reconstituted, Popped

And Steam-Flaked Grain

M. G Carionty anD MAaUrIcE SHELTON

Staarary: Fifty crossbred, blackface lambs of mixed
sex were assiened 1o five treatment groups o compare
reconstituted. popped and steam-llaked grain with dry
rolled and to determine whether reconstituting the grain
to 30 percent water {or less than 1 dav would produce
the same inital advantage as veconstituting and placing
in sealed storace for more than 10 davs. Tt was con-
cluded that the efficient utilization of energy and other
nutrients front sorghum grain by lambs appears to re-
quire only that the hard seed coat be eracked—-a process
easily aecotplished by dey rolling or grinding.

Introduction
Uniler commercial feedlot conditions, lambs receiving
a high comcentrate ration hased on either steam-flaked

or popped sorahunt erain sained faster and more effi-
cienthv than those fed oveund o geownd and pelleted
ratioms  Challiow: aned Shelten, 197070,

At MceGreoaor, Lunbs fed o wation based on recon-
A0 pereent water for 10 davs?
went on feed better thun <imalae Toehs fed dev rolled
sorehum gram  Calhoun and Shelton, 18710 Tlowever.
the initial adeantace abtained weith reconstituted orain
wis not appacent upon completion of the 36-dav feed-
iy period.

stituted sorghimm crain

Drv rolling of sorghun crain has consistentlv elven
the best performanee with lmnhs at MeGrevor, A studv
was initated e commpare reconstitwted. popped  and
steaun-flaked serghum cran with deyv rolled and o
determine whether veconstituting to 30 pereent sater
for Jess than 1 dav would produce the same initial
advantage s reconstituting and placing in sealed stor-
age, Lo allose anaerobic {evmentation, for more than 10
lays,

Fxperunental Procedure

Fifte erosshree, bluekfiee Tambs of niixed sex wers
purchased at o central Texas auction in Sceptember
HER0 and transperted e same dav to the Texas A&
University: Aoricultural Researeh Center at McGregor.
On arrival, they were randomly assioned to pens £ 1D
Lonhs per pen and fed o hieh roughave ration far o
2owerk uniformity verind Tahle 1+ cduring which they
were sheared. ear taosed and dreached with thiaben-
divole.

Upony eonnpletion of the aniformine period. the Lambs
wire weiched  ofP feed for 23 hes and asstened to
one of five treatment sroups at vandom but halaneed
with respect 1o e weicht and sex.

The sorghmn grair veatments used were 1 dry
rolled: 27 reconstituted. 30 percent swater less than |1
dav: 3 reconstituted. 30 percent water more than 27

TABLE 1. COMPOSITION OF EXPRRIMENT AL RATIOINS

High Vitienin, taneral
roughage and pritein
uniforiity’, ¢ !

) . T
Ingredient, 7 prensss, o

Sorgham grain, dev volled 2.0

Alfalfa hoyd 30,00 3704
Cottonseed hulls BlERA

Cattonseed meal, +17; RED La 40
Sovhenn meal, 4477 AR
Tlren [0 AhH
Clalciuin carbonate 1.5 don
Trace mineralized sali? .5 J.08
AMolasses it 2200

Vitnmin A Palmitate was added to provide o level of [ 006G
T A of feed.

TWitamin A Palmitate and chlocteteacveline were added to pro-
vide levels ol 3,700 TU and 43 we per poand of premix.

A Hanunerd!]l crowesd throueh g -ing sereen.

T The trace mineralized salt mistore was suaranteed to contain
bDetween 90 and 95377 salt, as NaCl, and not less than the fallowing
percentages of mineral elements: manganese as MnCh, 307 zine
as 2o 0025 iron as either Fool)y or FepdQO)y) COpRer
as O, 0013 cobalt as CoC0, .0, and Jodine as CaiTOgl,
0.0,




TABLE 2 CHEAMIUAL ANALYSES OF EXPRRIMENTAL
RATIONS

Processing method

Ruconstitured

LU niformiey Dry <4 = 2] Steam

Criterian vation  roiled  dav dayvs Poppedilaked
Dry matter, ' gl gaq Fh TR B 8.0
Crode pratein, © ) [EAE 44 10 1o 1.3 142
Ash, 7 iy +5 4.7 4.1 +.4 4.9
Caletun, 7, 1.4 [ S UL F R W ] e 0.2
Phosphoras, (RN ARSI S R N NN U227 e

Wik the exception of dry matter Cas fed basis o oll apalyses have
been adjusted to a W77 dry matter basis,

davs: 1 popped and 5+ steam flaked. To reduce vari-
ation n nutrient content which might oceur insorehum
gram from dilferent saurees, the grain was obiined from
a single Teed null which also had factiities for popping
ad stean flaking.' The procedure used in reconstitiet-
g sorghun eran was the same as previoushe deseribed
Calhoun and Shelton, 1871
The lambs were switched over a 4-day perod to
their specific sorghum grun ratem: In practice, all
ration ingredients other than sorehan erain were made
intooa premix, and  Table Tothis was added ta the
processed orain to nwse the complete ration. Because
of the narked difference tn dev matter content of grain
provessed by different methods, it was necessary to alter
the relatve pereentage of the premix and geain actually
usedd <o the nueront intake wonld be comparable on an
eynusvaient devomatter basis, This was accomplished by
droreasing  the percentage ol premix wsed  with the
reeenstitieded wrain and by adding water to the popped
sorghimy grain pror to addition of the premix.
Feeds [ed and refused swere recorded 1o the closest
I opourcl. Fred refusals were welehied back sufficiently
sften sn that consumption: was not adversely wffected.
Weritbest Carttle Feeders, Ine, Veribest, Texas, Steam-flaked
vrn wis processed by heating with steam ar 2107 F for 28
to A0 minutes andd then flaking by possing throush a roller
will. The popped urain was produced by heating sorghum
grain o 73 [ for several seconds and then passing it
throueh a crimper.

Feed conswnption records were summarized at 7-day
intervals, and all lamhbs were weighed, without shrink,
at Id-dav intersals during the 12.dav feeding period.

Results and Discussion

The chemical compoesition of the experimental rations
s shown in Table 2.

Physical characterization of the sorghum gran after
processing, was accotnplished by sieving, wsing i stan-
dard sicve series. Flie results obtained by this process and
information on the moisture content and bulk density
of the orain are presented in Table 3

The experimental ratior hased on sorghum grain re-
constituted to 30 percent water and placed in sealed
starage for about 21 dayvs appenred to markedh -
prove the performance of Lunbs in dryvlet for the first
14 davs of the ferding periedd, The ereatest advantage
was i average datlv live weight wans with senne -
provement i feed consumption and efficieney of gains.
Reconstitution to 30 percent water without sealed stor-
age resulted inosome Improvement over drvorolled
sorghim grun, as did poppine. but not o the same
extent as with reconstitution  ander anaerobic con-
dittons for abowt 21 dave This mitial advantage was no
loneer apparent ar the end of the $2-day feeding period:

“with the exeeption of stean {laked. there was litle

difference amony the processing methods | Table 1.

The steamn-flaked  sorghum geain went through a
shieht heat during tansportation to and subsequent
storage at MeGregor, Because of this, 1t was not of the
same quality as would be used in a commercial feedlot:
this possibly explains the poorer performance. Inoan
carlier study Calhoun aed Shelton, 19707, steam-
faked sovahuim grain was equal o popped for feeding
lamhs uneer commereial feedlot conditions,

The results of this study and of previous studies of
either the phvsical form or various methods of pro-
cessing sorghum avain for lambs support the following
eonclusions:

1" The efficient utilization of energy and other nu-
trients Lrenrt sorghum orain by lambs appears to require
onlv tlat the hard seed coat be cracked- a process
easilvy accomplished by dry relling or grinding {Bu-
chapau-Smith ¢t al. 1968: Calhoun and Shelton,
19700,

2% The physical form of sorghum erain and the com-

TABLE & PARTTCLE SIZF DISTRIBUTION' AND DRY MATTER CONTENT OF SORGHUM GRAIN PROCESSED BY

DIVFERLENT METHOTS

Sieve sive, m

Density. They

Procesany nethod it matter, ¢ 4. 76 SR 200 .04 042 < ()42
Whale Hi HFRS] 1) 4.4 a4l 320 (} 1l
I2ry rolled 44 i i} A4 42,40 35,00 1.40 240
Reconstituted, <7 | day 42 7t [t 7.1 A2 3EA0 2,64 .83
Reconstituted. > 21 davs -+ 70.3 .20 26.98 5943 10L35 1.82 1.22
Papped 24 4.4 13,30 10,125 .72 b8 342 4.8
Stewm Haked 42 86,4 2.00 1:4.83 43240 2445 7.21 .81

1
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Particle size distribution was abtained by vigorously shaking by hand for 3 min.



TABLE 4. EIFECT OF METIIOD OF PROCESSING SOR-
GHUNM GRAIN ON AVERAGE DATLY GAIN AND FEED
EFFICIENCY

Processing Method

Recanstituted
Dry <L > 21 Stearn
Criterion rolied  day  days Popped fluked
ld-clivy sy
L:aunbs, no. 14} 1 1 10 i)
Lasitiad e weielr, b a2 Al SHb 3760 4L
Averaee daily gaing o dav o 0540 60 071 [N B STV
Peed intake, b dav? 23 25 2H 20 2.7
Fred efticiency, b feed b
pain 20 .2 RN 4.4 KN

il-clav suamary
Average doily main, W doy 100 039 0058 056 044

Feed intake, [h-day! 240 27 ERt 2h 2.0
Feed riliciency, b feed Th
i o +.4 Ry +.h 30

'Teed intake adjusted to o 907 dry matter basis for all radons,

plete ration can influence feed  consumption. rate of
erain and feed efficiency Shelto. 1963: Beerwinkle
et al. 1965 Potter. oo ol 1969 Calhoun and Shelton,
1970, Fsphin, 1968

In processing sorshum grain for nse in high coneen-
trate lamb rations, the physical characteristics of the
araitt usedd needs to e sueh that the ration s completelv
consunied by the lambs without noticeable sclection of
ingredients or mechanical separation in the feeder.
[Tanunermill grinding of sorghum grain generally results
it a less palatable ration with problems of dust and
fines, Just eracking the grain by dryv rolling overcomes
these difficulties. An additional advantage results from
the exeellent storage and handling charactenstics of dry
rolled erain without the problem often encountered in
working with a product of higher moisture content
suel: as steam {laked or reconstituted grain.
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Replacement Value of Fuzzy Cottonseed

In High Concentrate Lamb Rations

MG Cannreor s ann Mavricr Srrrox
Standary: Up o 20 percent cottonserd was meorpo-
rated into a hieh concentrane ration for mnbs and effec-
tively replaced cottonseed hulls, cottonseed meal and
sorchin in these rations. The replocement value of
cottenseed  was calealated for cach of the cottanseed
teatients. The reselts were quite varlable depending
npon the ponnds of feed required per pound of cain.
[Towever. in anly one case was the Leed cost per 100
poonds of wain greater than for the conteal 10 pereent
cottonseed nexperiment 20 On s basis, cottonsced
at S45.00 a1 ton conld be profitably vsed in high con-
centrate lnmh rations.

At cottonseed levels ahove 10 percent, cansideration
should he eiven o arindine the cottonseed and pelleting
the complete ravon. Although none was used in these
studies inclusion of an antioxidant, sueh as ethoxveuimn,
in the ration weuld help prevent rancidite prolileins and
probably improve perfonmance.

At the highest level of cetlonseed fed. 200 pereent
there was no problem with sconrs and no indication of
toxicity prohlems,

The arsenie content of the vottenzeed used in experi-
ment 2 owas 4o parts per nallion Tppim L renered as
As, O L Of two samples analvzed at the Feed and Fer-
tifizer Contrel Service Laboratorn at Colicge Station, nne
was 3.9 and the other 1.8 ppro of arsenic. On the basis
of these two analvses, it appears that cantion shauld be
wxed in feeding whaole cottonseed to Limbs where ortha-
arsenie acid was used as a desiccant an the eotton crop.
Additional sanples of cottonseed e currently being
checked for arsenic to determiine whether the above
sanples are representative, The maxinum coneentration
of arsenic “As, (3., allowabie hv the Food and Tlrue
Adnmimstration for cottonseed and s products destined
for use as [ood or feed 151 ppm,

Introduction

Occasionally  the price relationship between whole
fuzzv cottonsced. cottonseed meal and sorghum grain
15 such that it michr be economically advantageous to
consider including cottonserd as an ingredient i lamb
rations. Whele cottonseed containg 183 percent digest-
ible protein for sheep and 176 megacalorie 7 Meal:
of digestible enerev per pound  National Academy of
Seienees. 19690 On chus bastss e would appear to be
an excellent source of both protein and enerav that
could possibly replace wmore expensive sources of these
nuLricTts.

Junes and Dickson 1928 and Jones et al, - 18330
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reported satisfactory results when 0.4 to 0.6 pound of
cottenseed per head per day was fed 1o fattening lambs
ax the protein supplement or as a substitute for part of
the orainn However, a revies of hterature revealed no
research on inclusion of fuzzy cottonseed as an ingre-
dient in high concentrate rations tvpleal of those cur-
reatly used o lawh feeding.

There are at deast two classes of natarally ocourring
toxicants it whole cottonseed—gossypol and  its de-
rivatises and the evelopropene fatty acids, sterculie and
malvalie acid - Alickelsen and Yane, 19667, Ruminants
cate detoxtfy gossvpol. and whole riw cottonseed con-
taining 1 percent or more of cossvpel has reportedly
been ted to cattle for extended periods withount any il
elfects. However, inoar least twe cases with sheep. the
possibilitv of an adverse effeet fron: feeding cottonseed
or higli gossvpol cottorseed real wis reported. McelInnes
et al. 19681, deserihed elevated sorim elutamic oxal-
acetie transaninase S-GOTy and hyvpertrophy of the
heart four of five sheep necropsied; assoctawsd with
teeding a 101 mivture of cottonseed and wheat to sheep
m dhrouth condivons in Australia. [t was fele the con-
dition mieht have been related o either the soessvpol
vontent ol the seed or the evelopropenoid fatty acids.
Shervend and Tillman 1961 obtained good gaims n
sheep led raw cottnseed meal ratons contaning high
levels of free sossvpol and some roughage: however,
u:all coneentrate diets. performance  markedly de-
ereasel. Sinee one of the first signs of gossvpol toxiciry
xoa depressed growth rate and a decreased utilization
of teed. 3t was suegested that the effect of high con-
centrate diets on deereasing rumen pll and increasing
the rate of passage resulted inincomplete detoxification
nf gossvpol i the rumen. However. in a subsequent
study Danke et al, 19653, were nnable to demonstrate
an adverse effect from oral feeding of {ree gossypol to
lambs o o semi-purified high concentrate dict

Arsenic cortho-arsenic acid, HoAOLD s extensively
used as w desiceant for cotton in Texas, Its use in this
manner could result in arsenic levels vreported as As. QL
appreciably greater than 1 parts per milhon @ ppm.
which 15 the maximun concentration allewable by the
Food and Prag Administration for cottonseed and its
products destined for nse as food or feed  Bradicich
etoal 1969 Aboul-Ela and Miller, 19651,

Breawse 1t might be economically feasible o include
cottonseed 1 hich concentrate rations for lambs  at
cortitin thmes, two experinents were carried out to
ascertain the value of cottonseed when substituted o
a portion of the cottonseed meal. cottonseed hully and
sorghium wrain in high coneentrate rations.

Experimental Procedure

Fxperiment 1.

Fortyv-five black-face. crosshred Texas feeder lambs
of mixed sex were used. The Labs had previonsly re-
ceived i high concentrate ration and were those lacking
sullicient weicht and fimsh to no to market upon com-
pletion of several other studies conducted at the Texas
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A&MN University Agricultural Research Center at M-
Cregor. They were assigned at raudom. but balanced
with respect to sex. to five treaunent groups and group
fed nine lambs per treatment yroup’ for a 42-day
period. Cotronseed was added to the ration at levels
of 10 and 20 percent and fed either ground or whole
According to Morrison - 19547 1 ton of cottonseed
vields 934 pounds of H-pereent protein meal and 314
pounds of hulls, These figures were used to estimate
the reduction in cottonsced meal and hulls in the ration
when cottonseed were added to the control ration.
Sorghum grain was also adjusted  to make up the
difference. The rations used are shown in Table 1,

Results and Discussion
Chemical analvses of the rations are presented in
Table 2.

TARLE 1. PERCENT C:OMPOSITION OF EXPERIMENTAL
RATTONS!, EXPERIMENT 1

Cattonseed.

(iround Whole

Ingredient Cantral 10 20 10 o

Sorghum grain, dry rolied 744 704 BIY T4 bBhY
Mlfalfa hay, hanuuermidl

ground, -in, screca 3.0 ERY] BRI ERY; 2.0
Cattonseed 10 200 1000 2000
Clottonsced hulls EEN 2.5 2o
Clottonseed meal, 4197

crude protein 8.0 R 2 3.0 2.0
Molasses XS 3.0 R 3.0 S0
Calciurmn carbanate 1.3 1.5 1.5 1.5 1.3
Trace mineralized salt? 0.t 16 (L& 0.6 0.t

VVitamin A palmitate and chlortetracyeline were included ar
levels to provide, respectively, 1,000 10 and 15 mg per pound of
mixed feed,

2 Guaranteed to contain between 91 and 93 percent sale, as NaCl,
and not less than the following percentages of ineral elements:
manganese as Mn), 0.30: zine as 7o, 0.25; iron as either FeaQOy
or Fea(C0yh, 013 copper as Cu(y, 0.015; cobalt as CoCds,
0.001; and iodine as Caf1512,0,010.

TABLL 2. CHEMICGAL ANALYSES OF RATIONS FED, EX-
PERIMENT |

(Cottonseed,

Ground \Whole

Anadyses, Uy Control 10 20} 10 20

Dry matter 86.8 an.8 6.8 B6.4 86.0
Crude protein 1.6 LY 11.7 11.0 118
Crude fiber 5.7 7.1 linz 6.0 B
Ether extract 1.7 53 3.0 24 4.0
Ash 4.0 1.2 3.2 4.0 4.7
Phosphorus .28 03F 0 3h 0 030 0.438
Clalcium (b4 .53 (.73 .52 .60




TARLYE 40 DRYLOYD PERTORMANCE OF T.AMBS FED
CHOYITONSLELED, ETTHER GROUND OR WIHOLE, AT 10
O 20 PERCLENT 3F THE RATEHON, EXPERIMENT |1

Cottonseed, */

Clontraol Ol Whole
Criterion 0 11 20 14 20
Lyavs an feed 12 42 +2 42 42
Lambs. no. H 3! “ i R
[nitial live wetght, I T T 77.1 Filh ]
Average daily wadn, I (U ST I SIS T WIOS X L B OP T3 TR 13 18
Fead, b/ day s 3. 2.7 3.1 3.0
Lh feed 1y prain T 7.3 T4 ZRN 7

Feed cost: T cain™ % 2140 Tusde 20078 1762 sy

e lamby removed from experiment on 12th day becaose of
urinury blockage.

20ne humb removed from experinent on 3Bt doy, prolapsed
Nt s,

FIngredient prices, in doliars per ton, inclnding o grinding or dm
rolling charge of 86 a oo, where applicable, were sorghuom grain,
dry rolled, 3 alfalfa haw, hoounersall weouscd, i cottonsed,
whale, 135 cottonseed. grovl, 495 cottonseed halls, 400 cottanserd
meal. 8B omalasses, 3 calelum carbonare, 22 and teace miineral
salt, 1280 N charme wis neluded for aaueemvein or vitauin &
which wns added o all rations,

The deviar performanee data for lanbs fed the con-
trol vation and those fed either gronnd or whole cotton-
seed at 10 ar 20 pereent of the ration are pr(‘.st-nted n
Table B Tt wis necessary to remove tao Lnbs from the
experiment -one {from the 10-percent ground cotton-
secd group on the 12th day because of urinary blockage,
and one from the 20-percent whole cottonseed group on
the 38th dayv because of a prolapsed uterus. The average
feed consumption data for each of the respective groups
were used to correct the feed intake data for the lambs
removed from the experiment.

Faamination of feed rvefusals indicated that there
wis considerable selective cating, that 15, sorting of -
gredients by the tambs, as the feed vefusal consisted
mostly of cottonseed {20 percent whole  or cottonsced
balls 20 percent ground -, O the other hand, the
rations contalning either 1) percent ground or whole
cottonseed apprarcd to he consnmed without noticeable
selection by the lambs.

This s possthlv veflected in the performance of the
latnbs as the groups recelving either 10 percent ground
or wholr cottonseed consumed shghtiy move feed and
vained Taster than the lambs on the control ration or
the 20 pereent wrownd or whole cottonseed rations.
Feed efficiency was also betrer for the lambs on 10 per-
cent cottonseed,

Experiment 2

Bevause of the problems encountered with sorting
out and selective eating hy the tambs when the ration
contained 20 percent cottonseed. the use of pelleted
rations was studied,

Antmals and Feeding, This experiment was initiated mn
Mayv 1970 and consisted of o 2-week preliminary period

li['l’(‘

{aee. erasshred ewe Lnnbs were used 12 obtained from

and a 12-week CONLLLT IS ]}vr‘im]_ Twentv-four b

the flock at MeGregor and 12 puarchosed ac a ecentral
Texas auction. Initiallv, the Jambs were weivhed, car
geed. drenched Cthinhenduzole s and asstoned at ran-
cdonn to individoal pens. A G0-pereent roughace rotion
was Ted for the flist 2 wersys to allow the Lunbs t bes
vone accistoneed toe the pens and Teedime facilities,

LUpon compietion of the prelinanary periad, the lambs
were weighed and randomdy assigned o trearments, buat
Balaneed with respect to live weteht suin uring the 2-
week prelimimary peried. The treatnents were (1, 10 and
20 pereene enttomseed with eloht lambs per treatment.
The rations were changed slightiv from thase ewploved
in the first experiment o factlitate pelleting and to make
them sonitrogenous Table 4

The sorghum arain was nmermildl sround: dehy-
drated alfolfa meal was substituted for ground alfalfa
liav: and some urea was added o the control and 10
prercent cottonseed ratons. Feed and water were pro-
vided ad hitnm. Presh feed wax offered duily, and feed
refusals were wernlied  back and discarded sufficient!y
vlten o e not 1o adsersely affeec feed intake.

Obcervation wud Analvey Al feeds Ted and refused

were welghed and reconded daily 1o 01 pound. Live
weirhts o lambs o the nearest 1.0 pound were obtained
initiaily and at d-weer mervalss Radans were sampled
at cbeweek intervals and anabzed for proximate con-
stitnents amd phospherns and caleiun by standard meth-
ods of analvsis TAOAC, 1960,

Blood samples were taken from the ewlar vein at
F-week ntervals 1o obtain serum for determination of
total protein, glutanic-aoxalacetic transaminase and
osmolalitv. Total proteln wias measured colorimetrically
using the biuret reaction {Gornall ex ol 1949 elumatic-
aalacetic transaminase as deseribed by Sigma Chemical
Co. (1967 and osmelality by freeving point depression
CFiske Assoc Ine TORZ

TABLE 4 PERCLENT COMPORVITON OF EXPERIMENT AT
RATIONS, FEXPERIMENT 2

Cottonseed, 7

Ingrediens!, 7 [} [ 2
Sorghun grain, sround T4 LN G54
Debivdrated alfalfa meal X! A a0
Cattonseed, ground? 10.0 KIFRY
Cattonsted meal XY RY KAL)
Cottonseed bulls BAY) 2.0

Urea, 455 o 025
Molasses ) Ay ERY
Calelum earbonate L 1.3 [}
Salt {Lh b X0

P¥Itamin A palmitate and chlorteracy
ration at levels, respectively, of 1,000 LU
feed.
# Tamuermill ground through o Y-in. sereen at a relatively slow
revelutions per minute [rpml. Quter seed coat {hull; of cottonsesd
was coacked apen and kernal coarse cracked.

Connplete ration was pelleted using a0 ¥ -inL die.

line were added to the
and 1 my per pound ol
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TABLE 5 CHEMICAL ANALYSES OF EXPERIMENTAL
RATIONS, EXPERIMENT 2

Cottonseed,! €

TABLE 7. CONCENTRATION OF SERUM TOTAL PRO-

TEIN, GLUTAMIC-OXALACETIC TRANSARKMINASE, OS&-
MOLALLITY AND PACKED BLOOD CFLL VOLUMLE FOR
THLE V2AWEEK FEEDING PERIOD, EXPERIMENT 2

Mnalyses, t) 0 10 20
Dy mutter A8 4 68.5 884
Crude pratein 13.3 144 13.5
Ether extract 2.6 34 4.3
Crude fiber HH 8.3 6
Ash 1.0 4.7 R4
Phosphorus 0.36 0.38 0.42
Calcium 0.56 0,492 (198

tAnalyses of the cottongeed used in this experiment gave values of
14,47 fur cther extract, 23.07; for crude fiber and 4.4 pp of
avzenic as N3z

At slaughter. wann carcass weights and weighus of
several internal orgins, such as heart, liver, adrenals
and kidneyvs, were obtained. Measurements were also
ohtained for calealation of USDA vield grades; TUSDA
19649 Yield Grade = 1.66- -((L.05 x leg conformation
score 1 (025 x pereentage kidney and pelvic fati

i6.66 « adjusted fat thickness over the Ldorm,
inchesi.

Results and Discussion

Chemtcal analvses of the rations fed are presented In
Table 5 The performance data, that 15, Ive weight
gains, feed comnunpuon and feed efficiency. are rve-
ported in Table 6. In thiy study. Experiment 2. there
Was no consistent response 1 live weight sain and feed
cfficieney with increasing levels of cottonseed in the
ratior, At the 10-percent level, gains and feed effi-
cieney were not as good as those obtained with the
control ratton: whereas, at the 20-pereent levell aver-
age daly gaing and feed efficiency were greater than
for the contrel group. Feed cost per 100 pounds of live
wetght wain was alsa lowest for 20-percent cottonseed
YAl

A summary of initial and  terminal concentrations

TABLE 6, PERFORMANCE OF LAMBS FED FITHER 1

OR 20 PERCENT COTTONSEED IN A PELLETED HIGH
CONCENTRATE RATION, EXPERIMENT 2

Cottonseed, ©7

Criterion 8 9, 20
Dhavs un feed B4 84 a4
Lambs, no. B! 8 B
Initial liveweight, b a2 63.4 3.1
Average daily gain, [b (.45 .33 .40
Feed intake, hiday 2.4 2.6 2.5
Pound feed/lb gain b8 7.8 5.2
Feed cost /100 U gain, $ 19,232 20.98 16.90

Tt was necessary to remove two lambs receiving the control
ration fromn the experiment hecause they refused to cat, one at
the end of the first week and the second at the end of the second
week.

? Prices of feed ingredients used in caleulating feed cost per 100 1b
of gain are the same as those shown for experinwent 1. No charge
waus udded for pelleting the ration, Tebydrated alfalfa was $53.10
per ton and urea (439 nitrogen’ was 860 per ton.
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Cottonseed, U

Clriterion 0 (1A 20
Serum

Total protein, g/100 wl
Initial 7.1 7.8 7.8
Final 7. 7.3 7.4
Change -1 —U.h T+
S$-GOT, Sigma-Frankel units/ml
Lnitial Ho a7 #2
Final 111 126 4
Change 442 424 —12
Osmolality, mos/Kg 10
[nitial 305 305 305
Final s 297 R
Change —8 -4 -5
Packed cell volume,
Tnitial .4 41.3 453.4
Final 41.8 42.2 44.3
Change +1.4 0.7 —0.7

of serum total pretein, glutamic-oxalacetic trans-

- aminase, osmolality and packed cell volume :hemato-

crity are given in Table 7. With the possible exception
of packed cell vohune, none of the changes in the above
eriteria appeared to be related 1o the treatments im-
posed.

A sununary of live weieht, carcass data and weights
of several internal organs. obtained at slaughter. are
grven e Table 8 Dressing precent and USDA vield

TABLE 8. SUMMARY OF LIVE WEIGHT, CARCASS IN-
FORMATION AND WEIGHTS OF SEVERAL INTERNAL
ORGANS OBTAINED AT SLAUGHTER, EXPERIMENT 2

Cottonseed, 7y

Criterion 0 14 20
Tiveweight, ib ul.2 89.2 05.2
Warm carcass weight, Th 47.7 43.1 51.1
Dressing pereent! D23 3.8 53.6
Yicld grade? ENY 3.6 3.7
Quality grade? 12 12 12
Heare welght

Tatal, g 166 173 174

Per upit live weight, g/kg 4.1 4.3 4]
Liver weight

Total, g 722 627 717

Fer unit live weight, g/kyg 17.5 15.5 1656
Kidney weight

Total, ¢ 143 112 17

Per unit live weight, g/kg 2.0 1R 23
Adrenal weight

Tatal, g 2.68 2.58 2.54

Per unit live weight, mg/kg 03.3 63.4 8.7

U'Warm carcass weight expressed as a percentage of live weight.
TUSDA Yield Grade (19690 = 166 — (0.03 x leg conformation
score] + {0.23 x perecutage kidney and pelvie fat) -+ (65.66 x ad-
justed fat thickness over the [ dorsd. inches).

*LSDA Quality Grades converted to a numerical score by
assigning a number to each of the USDA grades, Prime, 15;
Choice, 12, and Good, 4,



and guabity eades were not affected by abe level of
cottonseed  Ted.

When expressed on the hasis of weight per unit of
live werghe there did rot appear to be any consistent
effect of cottem<ecd level on heart, fiver or kidney
welghts, Tlowever, there was o stepwise decrease 1n
total adrenal wetelt when expressed as the sum of the
left and right adrenals in srams per kilogram of live
welvht,
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Chlortetracycline and Sulfamethazine
In High Concentrate Lamb Rations

M. G Carrrous axnp Marricr SHELTON
Svarmary: ‘The effect on performance of addmg sul-

famethazine to lamb rations was evaluated. and ad-
ditional informauon on the effect of the combination

of sullamethazine sond chlortetracyeline was provided in
two experiments with spring lawbs i four treatment
oroups. Durine the first 28 diys, both average daily
ewins ad teed efficieney were unproved when either
drug was added w the ration, Toclusion of both drugs
wave additional response to that obtained when either
was used alone. Bevaeen 28 and 56 divs, there was lttle
or no effeet of treatment on performance. The overall
36-dav performance indicated o slight response o aver-
age datlv gain but not i fecd cfficiency for chlor-
tetracyeline-treated labs, oo shght improvernent i hoth
gains and feed efhoiency for sulfamethazne-rreated
lanths over vontrols and o significant increase in live
welplit gatns and feed efficiency when the combmation
of dieas was fed,

Introduction

Low levels of an anubiotie, such as chlortetracvebine,
are generally included by Tamb vations o improve
vronwth and reduce losses from enterotoxemia  Ott,
1968 .. Sullumetharine in combination seith chlortetra-
cveline s beer reported to provide an additional re-
spanse, in hoth rate of gaie and feed efficiency, over
that generallv obtained with chlortetracveline  atone

Calhioun and Shelton. 1050,

T evatuate the possibilice that the addition of zul-
famethazine adone 1o lamb rations also might produce
a favorable resparse on performance and o provide
additional Information on the effeet of the combination
o performance, two f:x;;(‘fiiﬂf:ﬂt% were conducted.

Experimental Procedure
Experiment 1

Spring lambs. mostly hlacklace crassbred lambs of
mived sex. were purchased at a central Texas anction
on Mav 0. 1970, They were trucked to the Texas A&AM
Unidversity Aericultural Research Center ut MeGregor
on the day purchased. placed into experimental pens
and fed a #0-pereent roughage ration without vitamin
A {Table 1:. This ration was Ied for a 7- to Dl-day
period  uniformity period: during which the Jambs
were var tagged. weighed and drenched thiabenda-
volei!

Upon completon of the untformity period, the larmbs
were weiched and atlotted to treatment groups at ran-
dom. but balanced with respeet to live weight, sex and
breed, The treatments were 1: control; 221 chlovtetra-
eveline, 25 milligrams per pound ~mg/lbi of feed: (3]
chlortetracveline and sulfamethazine, hoth ar 25 mg/lb
and 4

aroup {od with two groups of five lambs receiving rach

sulflamethazine, 25 meg/lb. The lambs were

of the above weatments. Iniually o 7-davs:. they con-
tinued to receive the #0-percent roughage ration. At
8 davs. the roughage level was reduced o 25 pereent,
and on the 15th dayv the roughage level was reduced
to 10 pereent. The percent composition of the experi-

" Lunibs were drenched after fecal smmples were obtained.
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TABLE L COMPOSITION OF EXPERIMENTAL RATTONS

:

Ruughbuage.,

Tnereiivat 40 25 L}
Grain sorghnn. dry rolied O a0 700
wfalfa by, ground: BOR}! 1.4 3.0
Caottonseve! nlls Lun 12,53 5.4
Clattonserd smeal 7o 7. 7.0
Feuther meat? il A 4.0
Lirea L. L. 1.0
Coalelun carbonte 1.5 [} 1.5
Trace mineralized salt: [ [ 1.3

Mo asses i) 1.l [Ty
Vitoin A podudtate w provide Logy [T b of feed

CHlanviver Al peeed theough o Tein, sereen,

Svdrolveed poultry feathees, 837 covde protein,

FCueranteed to contain between 91 and 000 sai s Nalll o
ol Less thon the foliowing pereentuwes of oneral elements:
Tk s N3 TS0 rine as AnC) 40200 irae as either Feolls
ar Fea 0000 0h 15 copper as Cald 10015 cobat as CoCit;, auil
el 1odine as Cal [0z 1., 1000,

1L = Inbernatiosnd units,

mental vations are given o Table |0 Adjustment ol the
rousliere level was accomplished by removing equal
parts of gracnd alfalfa hav and cottonseed hulls and
adding an equivalent weight of sorghum grain o the
ration, ‘The use aof three rations wit markedly different
roughaee levels and the rapid chanee from one ration
te the next was cmploved inan attempt to increase the
stress of adaptation to the highest concentration level
and possibly teo provide o omore sensitive evaluation of
tie trojaosed treatments,

All Tambs were weighed, inttially, and at 7, 14, 28
anel Gb dave. For the fpst 21 days. feed ronsumption
was determined daily and, thereafter. weekly.

Reetal temperatines, obtained by using o d-inch
veterinary thermoneter left inoszw for o minimum of
A nnnuates. were recorded twice o oweek for the first 28
davs,

Two Jambs were selected at random from each pen
for sampling: purposes. During the jast 2 days of the
nniforinity perted. blood samples were obtained from
tine jugular vein of these lambs for determination of
hematoerit, sevin total protein. osmolality and glutamic-
oxalacetie transaminase S-GOT - activity. In addition,
freal samiples were obtained for assessment of coceidia
and gustrointestinal nensuvode load, Determination of
S-GOT activites was repeated ar 28 and 36 davs.
The duration of the expernuental feeding period was
56 davs. Beeause of the necessitv to hold the lambs off
medicared feed for an additional 21-day period hefore
they could he slaughtered for meat purposes, carcass
iwdormation was not obtained.

Fxperiment 2

Approsimately equal numbers of black and white-
faced crosshred lambs of mixed sex were purchased at
a erntral Texas anction on July 18. 1970, The experi-
mental procedure swas the same as that for experimeni
1.
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TABLE 2 FFFECT OF CHLORTETR ACYCLINLE ANTYOR
SULFAMETHAZINE ON PERFORMANCE () FLEEDER
LAMBS IN DRYLOT, EXPERIMENT )

Treatments

Chlor-  Chlortetra-  Saifa-
tetra-  oveiine and  eth-

Ciriterion Control eyeline sulfiunethizine  azine

2H-dav perforianee data

Lambs, na, I 10t Lit [
Initial weight, b Fath i} SN 0.3 tits, 7
Live we gain, Ty 13t I3 042 (hAdh
Feed consumprion,

I iy Y S| R} 3t
Fihcicncy. Ib feed b

gain (] 1) 308 5.
Reetal teaperature, F 1032 L0500 1115, 1 15,2

28-50 dday period
perfortmance data

Live wt gain, b day 11 kit AR (b 11,54
Fred consamption,

I -day G2 il A5 i
Lfficiency, [h feed b

ain +. ERX 5.5 [N

iti-duy performance data

Live wt gain, [b day 1.5 o2 0.652 .04
Feed consumprion.

b day FRE S0 3 B
Efficiency, b feed 10

g A3 R R 3La

TABLE i, EFFECT O CHLORTETRACYCLINE AND OR
SULFAMETHAZINE ON PERFORMANCLE OF FEEDER
LAMBS IN DRYLOT, EXPERIMENT

Treatments

Clhlor- Chlortetra-  Sulta-
tetra-  cycline and  meth-

Criterion Contral cyeline sulfametharine  arine

2Haday pecfornnusee data

Larnbs, no, ] I 1 L&)
Initial we, b fil.t) ti2, 1 3 N
Live wt gain, Ib day iy thdh .44 .47
Feed consumption,

b day 2h R b A
Ffficicucy, b feed /b

giin trli .2 o4 A4
Rectal temperature, " F 1049 1032 1kl (XN

28-36 day period

performance data
Live wt gain, ib/day .38 [T L) RS 13
Feed consuinption,

lb/day 2.7 LNV 2.4 2 H
Eihcicney. b feed - b

wain 7.7 " 7.2 7.5

Sb-day performance dacs

Live wt gain, lb/day 0,48 142 = 42
Feed consumption,

ib‘day 2 21 2.8 2.7
Efficiency, b feed /10

wain a4 7.0 .Y ti.4

Results and Discussion
The average imitial welght, live weight gains, feed
consumption and cffictency are summarized by 28-day
periods i Tables 2 and 3. respectively, for experiments



I oatel 2 I both experiments {during the fivst 28 days)
there was an boprovemsent in average daily gaing and
feed efficiency when either chlortetracyeline or sulfame-
tharine alene were added to the ration, Inclusion of
Bt drues o the vation eave additional response to that
obtained when cither was used alone. During the period
front 28 to 38 dave, there was little or o effect of treat-
went on periormance. The overall 36-dav perlormance
indicated a <light respanse 1 averave daily gaim but
not in Seed efficieney for chlortetracveline-treated lambs
enver the controls o <light improvenient in both pains
and feed efficiency for the sulfamethazine-treated Lambs
over controls and o significant increase in live weight
viwins and Jeed eflicieney when the combination of
chlovtetracveline and sulfamethasine was fed,

Frmminatom: of the fecal siwoples from 14 lambs
selected at randons inoexpernment 1 oindieated that these
lansbs were almest totally free of castro-intesunal nema.
tades and coccidia. The average values for nematode
eovs per eram and cocetdial cocvsts per gram were,
respeetivelve 79 and 1496, Similar values for 16 lambs
sampled o experiment 2 wrere. respectivelv. 5566 and
2458, indicating that these Luanhs were heavily para-
sitizedd with gustroqintestinal nematodes. They also car-
rirdd a4 hicher load of coceidial ooevsts, but, in hoth
experiments this was far below a level which would
mdicate clinteal coccidiosis. O the basis of tapeworm
seomients observed. Lambs nsed in hoth t"X[)t‘I'iIl]t'fﬂ[S
were heavily infested with the Laree tipeworm onte-
g expanza, Sulfamethazine s reported to be effective
in treaung coccidial mmfections: however, in these ex-
periments this would not appear to he a factor i the
Lnprovenzent in performance observed  when  sulfa-
methazine was included Iy the diet.

The average values for percent packed cell volume
~hemataerit: serum total proteln and serum osomolality
determined  intiallv, with their standard  deviations
for tambs i experiments 1 and 2. respectively, were:
440 = 1210 and 33.8 2 7.9 percent heniatacrit: 7.0 =
(0.3 and 6.7 = 0.7 percent protein: and 285 = 4 and
0% o4 milliosmols per kilograms "mOs/kg’ of water,

TARLE 4. SCERUAM GLUTAMIC-OXALACETTC TRANS-
AMINASE ACTIVITIESS OF SAMPLEL LAMBS

Treatment

Chlor-  Chlortetra-  Sulfa-
tetra-  oycline plus methe-
Control eveline sulfamethazine azine

Lxperiment |

Initial iyl L B B3
24 davs 72 73 4 B3
At dlays 113 BY 1403 111
Change +243 —3 413 42
Fxperimuent 2
Tnirial 2 74 ti4 7
28 davs 72 5] £ 56
J6 davs U 105 76 82
Chiange 4+ +40 +12 +h

S Sigra-Frankel noits of $-GOT per ml of serum,

With the exception of packed cell volume which was
considerably lower far the lambs in experiment 2, pos-
siblhv reflecung the fact that these lambs were more
heavily parasiurzed, there was hiule dBfference inany of
the abhove criterie for e fumbs in these experiments

Because of the observed increase o serun ghatamic-
oxalacetic transaminase (S-GOT activities of  Lunhs
maintained on high concentrate rations for extended
periods, 3 to 1 months Calhonn and Shelion, 19717,
S-GOYD actvites were measured at (00 28 and 36 dioss
o ascertiain the change 1 S-GOT with time when
larhs weere fed for ashorter pernod on high concentrae
rations, I this study S-GOT values were shghely de-
ereased ar 28 davs and then slightly inereased at 56 davs
ey e connuuabie values deterined intally (i Tabie 4
Changes in S-GOT were unrelated to the treatments
utposed and were probabiv not of sufficient magaitade
o achversely alfect animal performance.
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Value of Methionine Hydroxy Analog
As a Ration Supplement
To Lambs Fed in Drylot

Mavrice Surrtox, M, (. Carnors
axn . R Garracruer

Sraatary: Four experiments were condueted to de-
termine whether a bhencficial effect could be denon-
strated {rom the inclusion of M-analog in drylot rations
for lambs, Resalts seem to ofler Little promise for ad-
vantageous use of M-analew in Lirh concentrate rations
for Jambs. M-analog appears to have o protein sparing
cffect in low pratein rations composed of low quality
protein such as cottonseed hulls or urea, If lamb rations
contain less thar 10 percent digestible protein, 1t 1s
possthle that a response o M-analog might be expected.
Above this levell the reverse appears to be true. Seem-
inglv. M-analow Las o protein sparing effect under cer-
rain conditions: possibly swhen wotal protein or total
digestible protein is limited, the contribution of M.
analoy to methionine level pernuts an increased level
of performance at the samne level of total protein avail-
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ate s ALttooeh s ]}hr!:mm‘nr\n Ny Have rmly el
vilie o Lneh feeding, s possibie Lnportanee under
ather Tevdine conditions suould he investigated.

Introduction
Metliosine s one of the anine actds considered 1o

e essentiad at the tisswe level inall large animal species.,

oo sl cornially considered 1o be o dietary essential

For runsinant animals beeanse of the abilitv of the micra-

oraiaisius 0 their dlgestive swstem to svnthesize this

arnize acid, Howesers methionine eecuppies a somewhat
rnigoe positon oo ninsher ol respeets:

oovemnone ull the amane acids reguired. s one of

tiose most dkelyv to be Jonitine ar the tssue level,

[0 adcition o bethy o tissue constituent, methionine

i nliown to plav a part in enerey transfer and lipid

mietabolisen. Thus, the possibality exists that an in-

crease 1 methionine level micht enhanee these pro-

CEANES,

2 NMethionine s one of two sulfur-containing mnino
webds mnd s found in reladively Jaree gquantities in
vool and mohalr

S0 Keeens researct work in other  laboratories has

stiown that S0 the sulfur-containing  amino  actds
metliionine or ovstlne - are adnministered  to the
<heep at w point posterior e the rumen, the result
s seniticant siimnclation of the rate of fiber pro-
Cuetion.

1 The oreame suliur present in methionine may serve
wounigiie fanetion it rations containing nonprotein
mitreaen, sach s urea, as the promary prowem souree.
Methionine has been added to sheep rations in nom-

erogs Tecding trialss Inomenerall positive results have

bren ehtained only In Cuwe cases where methiomne
serves e g source of salfur in ratons containing urea
as o sonrce of seppplemental protein. However, in-
veearie ~alfur can be oused efheiently b these elreums-
stances, and it s pueconamie o provide vneeded salfur
in thie form of ethienine. The failure of dietary methio-
nine o provide a response in tle ruminant animal s gen-
erallv expiamed by its hetg degracdied o the runen with

e snlfne and amine crouns belne discarded or re-

svntiwsized into mierobial proten: having the same bio-

logieal vaine av the protein from rations not containing
sunnlernental rthionine,

Recentlv o peoduct. Methionine Hyvdroxy  Analog
M-analee'  has beeone avatlable as a feed supplement.

This vzarerial is the ealciom sair of methionine hydroxy

aciel Ttois converted to the amiue acid by the action

of dreinating enzviaes in the hadye o allegediv resists
ceovadation by the rumen micro-organisms, and. w the
extent that thas 1+ true, is availabie to the Lost anhinal

as alworbable methionie, Thas, 16 would not make a

contribition w the atal nigowen requirements of the

aniosl It waould enbanee the supply of methionine

SUhis materne sl Tee subsequently refeered o as Moanalow.

Toin available v the narker as MHA or Hydan, The focter
i< 0 crace naine for Methionine Tvdroxsy Analoe Caleinm and
Somarketed b Dadfens and Compone,
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available at the tissue levell This misht theoretically
serve aowamber of tseful functions o the annnal.

Experimental Procedure
To determine whether o benchicial effect could he
demonstrated  from inelusion of M-oanalog e devlot
vations for Lunbs, Tour experiments were conducted
over the past 2 vears at the Texas AKNM University

Agrvicultural Research Center at MeGregor,

Lxperiment 1

Experient 1, ininated in Oewober 1968, invalved 36
station-ratsed erossbred feinale lambs. The basal con-
trols ration emploved was as follows:

Ingredivnl Percent
Ground alialfa hav 10.00
Rofled sorghum gran 71.00
Cottonseed meal 7.00
Blood meal 300
Molisses .00
Caleium carbonate 1.0}
Trace mineral salt 1.50

Vitamin A-1.000 International units

per pound (U 1bi
Aurvomvein—13 milllurams per pound

imeilh: -
Dicthystilbestrol 1 medlh

Three ration treatment groups were invelved, The
{first was fed the control ration shown, The second was
provided M-anolow at the rate of (L6 percent of the
ration. The third was fed anrcomvein at double the rate
of the conwol ration (50 ng/lbi. The results are
shown i Table 1. Good performance was obtained from
all lors, but there was no evidence that cither of the
treatments was beneficial. Adthough these data were not
treated stausticaliv, the reduction associated  with the
usie of M-analog appears to be real and o be explained
by a reduction in feed intake.

Fxperiment 2

Tue level of Moanaloe emploved in the first expernt-
ment was caleulated to approximate the total methio-
nine requircments of the lamb, and. thus, at ths level
shoubd nsure an ncereased level avatlable to the animal.
Subsequent to the date of this first experiment. Bur-

TABLE 1. THE INFLUENCE OF SUPPLEMUENTAL M-AXN-
ALOG AND FLEVATLED AUREOMYCIN ON PLREORM-
ANCE OF TAMBS FED HIGH CONCENTRATLE RATTONS
IN DRYT.OT

Averape Feed Daily
No. daily per b ferd
Trestment famhs waln i intake, b
Control 12 77 117 347
Al-anados, 07 i RIuL FAwl ERtS
Elevated aureomyvein,
Hymg b 12 745 +.03 J4h




TABLE ¢ RATIONS LUSED IN SECOND FEEDING TRIAL
Ration, b i 500-1b basis?
Ingredient L 2 3 4 3 i 1 ”
Alfalfa hay a0t 0.0 0.0 50.0 ML EURY M0 S0.0
Dry rolled sorghun grain 4ehtr.th 40010 1330 3550 358.0 AAH.0 ENERY) A0
Clottonseed meal B0 t3.0 Lir.tr 10
Sovbean meal a0 2o [EXH 0.0
Moiasses 200 20.0 20,00 20 PN 2000 L0 20408
Lrea Lihit 1.4 3.50 3.50 3.0 3290 2400 200
Caleimmn carbonaee 7.0 7.0 7.0 7.0 7. 7.0 7.0 7.0
Fotissium chloride RALE 2.0 2.0 a0 2.0 KRV 2.0 St
Frace tsineral salt 340 5.0 q.t 3.0 a4l Ry 5.0 k)
Meanalon 100 rm iRy g 100 0
Aureonvein, 1 me T + + - + — -~ 1
Vitannen N, 1000 TL b 4 + - + {- - - +
Stiihestrol, bome b I - + + - t + -+
TABLY 3 PERFORMANCE OF LAMBS FED M-ANALOG AS A SUPPLEMENT TO VARIOUS PROTLEIN SOURCES
Lirea Cottongeed Sovhean T.ow
+ + + Low protein
Treatments Urea M-analog  Cottanseed  Meanalog Bovhean Madnalor protein M-analog
Nuziher Lanibs |4 14 13 |4 14 14 14 14
Rition protein, ¢
Calculater) 15.2 152 15,4 15.4 La.t 136 122 jurl
Analyserd 144 17.0 17.2 143.8 1.3 Tis, 4 12.4 12.7
Dyaite M-analog intake, gm Y] .1 A 0.0 78 0 A7
Sverage daily gaing Wb 2 ity B Ryl LBl 547 Y el
Ferd per b gain 1.73 141 a4 B .03 .40 a8 1.71
Maily feed intake, b 2 278 322 RNER A R LA 24
Dailv wool growth, mm V207 24 242 SAH V272 257 V26 T

ronehs et all 1969 ab) reported that a daily intake
of 0.3 to (L6 prams of M-analog was the optimum level
for fambs These workers also reported that M-analog
was more likelv to provide a response in rations con-
talning urea as a protein source than those containing
a natural protein supplement. Consequentlv, in the
seconel experiment, M-analog was included at a level
caleulated to provide approximately (1.6 grams intake
dailv: per lamb and was added as a sepplement o
ratlons containing urea. cottonseed meal or sovbean
meal as protein sources. Because the lambs utilized
were voung, early weaned lambs, the basie rations were
formulated to contm approximately 16 percent protein
~Table 200 An addinenal comparson was inciuded in
which @ mixed protein source was emploved, but at a
lower level of crude protein {approximately 12 pereent],
Sirwee methionine has a unigue relationship o the wool
fiber, the rate of wool growth in millimeters per day was
measured by ouse of  the dye-banding  technigque  de-
serthed by Chapman and Wheeler [ 1963).

The vesults are shown in Table 3. Differences in rate
af wain and rate of wool production were statistically
significant. These differences appear to be associated
with the reduction in performance of all lots receiving
M-analos at the higher protein levels. In the one com-
parisun involving  the lower protein level a reverse
tretiel was noted, No eflort was made 1o ascertain sta-

tistical significance beoween ndividual lots. buc the
magnitude of the difference between the performance
of the e lots on the low protein lots would not appear
to be statistically significant. Although not the puimary
objective 1n this study,
receiving the various protein supplements = of interest.
The higher protein level appeared to be advantaweous,
but there did not appear 1o be o marked dilference be-
tween the varnous protein sources. Those lumbs ge-

the performance of the lots

ceiving only urea as o source of supplemnental protein
performed equally as well as those receiving the nannal
proteins. It should be recalled that the Tambs bad o 2-
werk adjustmient pertod 1o these rations hefore the start
of the data collection period,

Fxperiment 3

Sinltaneous with studics involving M-analoe, other
experiments were underway inoan attempt to utilize
thvioprotein to reduce the rate of fat deposition of
Tarnbs on hich energy rations in order to produee a
leaner careass. These stuedies are reported in Progress
Report 2814 Work with small animal species ([ Char-
kev, 1959 and Kano er al. 1968

action hetween methionine and  the thyrold state in

auguested an nter-

that metluonine counteracts various offects associaed

with hyperthvroidisim. For this reason, M-analog and
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Fablib 40 INFLUENCE OF M-ANALOG AND THYROACYIVE CASEIN ON PERFORMANCE OF LAMBS 1IN DRYLOT

Rasal + Basal — Bosn! —
I REtI .77 e 70 wm
Bazal + Thyro- Thyra- Thyro-
Basal + Basal &+ Basat + .73 em protein protein protein
thd g [t g thit g Thyre- + 03 gm — Dbhgne = 1LY mm
Trearment Bagal Moanaloe  M-analop M-analog praotein Monnalog  Meanalog Meanaloo
Nuzhber lnnbs i 1m0 [t KR! Lth 10 11 JIH
Dailyv intake Meanalog, win ) ALY [hho .47 it [1.40) [1,34 [Er
Drailv intuke Thvroprotein, g Lty (1.4 (L1 [ERE] (1,84 (18 {749 LhB0
Average dully gning 1 ol ISE1H NE%E 7] RIVE] RS il
Feed pee 1y gain Y 373 JAt A 2.002 RN 308 ERE
Aoerage datly feed intake 1 ROk RIR1Y A0 312 357 A2 317 318
Rate af wouod growth, mm day 2n L2527 2 2ot 283 LR 412 Bt

Protonone®  were mciuded o the
sinw experiment 1o est for a possible interaction be-

tha roaetive Ciseln

vween these anaterials. The basic rauen emploved was
4 high concentrate ration  containing E_L[JPI'()XiIl'tEitt‘[\_,'
15 pereent protein and sunilar to those emploved in
the two previous trads, The ranon was:

Ingredicnt Pereent

Alfalta hav 10.00
Norgn erain 75.00
Senvhean meal 7.00
Sodiases 2.00
| TN 0.75
Calrin carborare (.75
Culiinm hedroxide (a0
Trace soneral salt (.60
Pedasaem chloride 0.40
Amesnveis 1 ug b oof feed -+

Vitancin v L T th of feed -

vertgs cariyvoweaned lamnbs were wserd The ex-
pernmezial orations were fornulated o provide approxi-
catele SO0 00006 and 0.9 crims of Aloanalog pwer
Laubs ser v, These treatiments were conducted In two
renleates with one replicate reeriving thvroactive casein
At the aomeoxinite level o 075 grums per lamb per

S The trentiments enmloved and reanlts are shown
ool ake

Fhe peczarmaner of the ndividual lots was hichly
sechles el the ofteey of the thyroactive casein s’ dis-
el

oo Procress Report 2914 Tlonvever, there was
AuosTroen evicense of woaesponse 1 dailvozaim in AL
arioes or ol o Bverable interaetion between Meanalog

wrotisin. Likewtses there was no incheation that
the resenee af M-analoo in the ration stimulated the
b o) Bler nroduction,

I xperimenr -

St the three previous experiments had generalle
Suled] ey shieew s response o Meanalog when lambs were
fed Lol coneenmiate rutions in devlet. a fourth experi-
sient e condoeted under markediy different con-
diocss Forty Timibe received Meanalan as a supple-

S e v bor Thverooe tive Casen
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ment of low protein. high rouchage ratons 63 per-
cont roushave . The two ratlons were:

Ration ! Ration 2
Invodient Pereent Pereent
Alfalfa hav B 16}
Cottonseed hulls 60 RN
Cottonseed meal 11 113
Sorchusn grain 25 18
Urea 0 i)
Trace muneral sabt 1 ]
Vitamin A VD000 10U/ -

Imidadly the rations were fed as owtlined above. How-
ever, the Lonbs were ohserved (o separate our and
colectively conswme certain igredients. After the first
wrek, 6 percent moelasses was added 1o both rations as
A binding aeent.

Each ration was Jed with and without M-unalog at a
ievel caleulared o provide approsuuately 0.6 grams per
dav. This expermment was condneted only 35 davs
many of the Lunbs, parucularly in the ots not receiving
Meanalog, were losing welght badlv ot this dme. Ar the
end of the experiment, onby Jot 4 was stull eainine
weights The weight loss was apparently expluined by the
poor rations fed and by the presence of some preumonis
i the fambs anvolved. Two Lanbs swere removed. ome
eaclt frong ot 2 and 3 becanse of iliness: but this prob-

TABLE A THREINFLUENCE O M-ANALOG SUPPLEMENT
Ty HIGH ROUGHAGE RATIHONS FOR LAMBS FED IN
PDRYLOT

I.ot 2, Lt 1,
o mirdinte:
Lot 1. protein Lot b, prrasteis

necdiam -
proteis

Loy -

Tevatinent protein Meannlos Meoanaog

Nuaber baniby 11 H r| e
Fation peaoteln, 7, “y ey IR L
Average daily intake

M-analoo, tim 14 141 .1 1ibstd

274 RN 1
[

Soverage daily gain, b A4 RV

Peed per 1b gain il 171,84 Y
Swverage datly feed
intake, b ATH LT Rl ENES




TABLE 4, TIE RELATION OF PROTLELN LEVEL TO
RESPONSE TO M-ANALOG TN LAMDB RATIONS

Approximate Ievel

divestible protein, © tr, ] 9.4 [ T U £ B 0
MNutnber anunals invalved
it comparisan [ 2 L4 A i

Bate of gain of M-nnadop
Linbs expressed as
pereent of controls A DS T T AT R DU T U3 S R AV

lem wis not thoueht 1o e welited 1o the treatients in-
volved. The resalts are showo i Table 30 The protein
levels shenen represent crude protens values, and a Farge
portion of this erude protein s made upof protein from
cvottonsecd Dalls o cattonseed hulls and urea. Thus,
tiese ratois would he characterized as poor guality
aretein, Lo aderine arw o be [O0-percent digestible,
the calvulated v estimazid dizestble pratein Llevel was
6.1 and LD perernt Tor e twe vations involved. Al-
though the fecding izl was of shorr doraton. these
data provide strong evidenee el responae 10 the highet
prowin Jevel and of o response 1o the presemee of M-
analog when added wo both rations.

Discussion

Diata from this series of sticdies seem to offer liede
pronuse for advantageous use of M-analog e hieh con-
cintrate vations for lambs. M-analog appears o have
i protein sparig offecr Table 63 in low protein rations
en i rations composed of low guality protein such as
cottonseed hulls and vrea. However, sinee lambs fed
high concentrate rations in drvlot are able to utihize
nrea with a high deeree of effictency fsee average daly
gains of lots 1 and 2 m Table 31, there would appear
o be no reason why total protein should he permitted
to be a limtting factor tn vations fed o Tambs in drvlot,
Results seem to suggest that 1f lamb rations contain
less than 10 percent digestihle protein. a response to
Meanalog might e expected. Above this tevel, the
reverse appears to bhe tue. Thus, M-analog  would
appear to have a protein sparing effect under certain
conditions. A possible explanation for this may be that
when total protein or total digestible protein Is Timited,
the contribution of M-analoe to methlonine level per-
mits an brrreased level of perfonnance at the same level
ol total protein avatlable,

Although this phenomenon may have only limited
value in lamh feeding, it could he of considerable inn-
portance under other feeding conditions and should be
investivawed further,
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Influence of Thyroprotein
On Performance and Carcass Traits
Of Feediot Lambs

Moavrwer Suviros, M, L Caninorx
asv o RO Gantacner

seantaay s Pwe feedine trials were conducted Lo investi-
gate ihe Lot of vartous levels of chivroproteus on per-
formance and vareass waits of Tambs Forty Rambaouillet
wetiier lambs were used s the Tall &3-dav weial and 80
mixed sex crosshred Lacbs o the 2-month late winter
trial. Dhita seemed to cordinm that thvroprotein § Pro-
tarnone: cun be used o lamh tations to tnprove gain
and feed efficiency, to reduee amoumst of kidney fat and
to Increase wool producton. The noprovements i both
rate of gain fon the order of M) pereent and the reduc-
tion of kidney tar on the order of T8 pereent are in
the sante direction as those obtaned trom use of the
steroid hormones such as stilbestrol

Use of thyroprotein cannot be reccinmended nnl
further investigaton o 1ts zeraction with stlbestrol
and Its possihle effeer on heat soress probleins inomid-
swtuner feeding,

Inuoduction

Heavy Lonbs or Lunb carcisses are dhiseromionated
against by the meat wade One lenithuate veason for
this 13 that the heaviey carcasses often contain an oxcess
of fat. Thus. any nwans of redueing the rate of fat
deposition without adversely atfecting the antmal’s per-
formance should be of value. One possibility is thvro-
protein or any material whicl stimnlates the basal
metaholic rate. Two feeding trials were conducted at
the Texas A& M University Aericultural Research Cen-
ter at AMcGregor to investugate the effect of varions
levels of thyvroprotein on performance and carcass traits
of lambs.

Experimental Procedore
T'rial 1

Forty Rambounillet wether Lanbs purchased in the San
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TABLL OINFLUENCE OF VARIOUS LEVELS OF THY RO-
PROTEIN OON PERPORMANCE OF FEEDER LAMBS

Levelof  Dadly Average Feed Wool
thyro- ferendd duily  perlb growth
ICarion . Nuber protein intake, guin, gain, rate,
trestment  dneabs o daily, v s lh Ih nann day
L L UL 417 870 2,76
N 1 4.0 Gl 8 2.43
3 11 Al 3.25 047 284
4 10 L 3.2 e ¥ 2.4

Anvelo area were fed o the Tall for 63 davs on the
ollow tneg basic ration:

Pereent

Ingredient of Ratian
Coround afalta hav 10.00
Dy rolled sorghuny grain 76.35
Cottonseed neal 3.00
Molasses 5.00
Potassium chlornde 0.140
Lrea 0.5
Calenum carbonate 1.50

Aureomvein U3 mitlicrans per pound
s I feed

Vitamin A 2000 International units
poer proutel TTU T feed

The four treatmwnt vroups consisted of the basic con-
trol raion shown ivaton 1., the control radon plus
(68 mnillivrams of thivroprotein per pound of feed (ration
2 the control rutien ples 230 milligrams of thvropro-
tein per ponnd of feed fradon 3, and the control ration
phis S5 ailligrams of thvroprowin per pound of feed
raticn -+ These levels were caleulated to provide ap-
proxttnately 0300 075 and 1.00 gram of thyroprotem
per Diesd dallve Tt sinee the feeds were Ted on an ad
e basiso 10 wos not possible o accomplish this
exaciv, The vate of wool Bber growt was measured
inobeti reials hyouse of the dve-banding  technique:

these measurements were made hecause of the recog-
nized relationship between thvroid state and rate of
wool growth. Thus, to some degree. the rate of wool
fiber growth provides a test of the effectiveness of
stimulatine an increase i the metabolie rate,

Carcass welght and vield grade were obtamed. The
dressing percent data are based on hot carcass weight.
To make the data comparable to those based on chilled
weight, the values should be reduced by appreximately
20, The data pertinent to lamb performance are shiown
in Table 1. None of the treatment effects were statisti-
cally sigmficant, bur there appeared to be a trend
toward an improvement in rate of gain. a reduction in
the amount of feed requived per pound of gain and an
increase in the rate of liher growth at the tweo lower
levels. There was no evidence of a beneficial response
at the higher level (1.08 grams dailvy over the nter-
mediate tevel 081 grams dailvi  thus the latter
tentatively may be considered an optimum level of
thyroprotein for lambs,

The carcass data are shown in Table 2, The USDA
guality grades were assigned as follows: high prime —
13, average prime — 11, low prune - 13, high cholee -
12, average cholee 11, low choire --- 10 and high

good — % The vield grades were caleulated and re-

ported according to official USDA standards. 'FThe fower
values represent carcasses having higher retail value
Stmilar wethods of veporting were used 1 the second
trial,

These data do net show marvked ovidence of any
influence of thyroprotein on vate of external fat deposi-
tion {fat thickness over the loin or hody wall thickness:.
However, there 15 4 consistent trend toward reduction
in the amount of kidney tat as the level of thyroprotein
increases. This difference 1s statistically sienificant. There
Is g consistent. thoush nonsignificant, mprovement
vield grade with inercasing level of thyroprotein, The
improvement in vield grade s largely an expression of
the influence on kiduey Tat as the later 15 used in cal-
culation of vield grade.

Trial 2

Eighty mixed sex {(wether and {female crossbred
latnbs produced on the MoGregor station were used in
this trial conducted in fate winter January 29 to March

TABLE 20 THLE INFLUENCLE (31 VARTOUS TEVELS OF THYROPROTEIN ON CARCASS TRALTS 017 LAMBS

Dressing pereent!

Level of U'SDa Fut Body Pereant Ushix

Hatiem thyroprotein A7 eateulated yguatity thickness, wall kidnes wvield
treatines iy, Actual shrink prade cm . fat grade
L (IR FENY A2 bLE 047 na7 340 A4

2 1.5 RN RER ih.2 07 1495 3033 ERED

4 (N REX| BERY 114} .17 0.7 300 RAT

4 Lk i B 1ehy 017 1.035 2.8 242

T Based on hot earenss welelhis.
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TABLE 4

INFLULNCE OF M-ANALOG AND THYROPROTEIN ON PERFORMANCE OF LAMBS IN DRYLOT

Basal Basal + Basal +
075 e (.75 g
Basal + Thyro- Thyra- Thyra-
Basal + Basnl 4 Basal — 075 g protein protein pratein
05 06 g 49 e Thyro- 4+ i b g - 14
Treaument Basal Moanalog  M-analog M-analog protein Aeunalog  M-anatog M-analoe
Numiber Larbs 11 ti) 1) 1) Lt} 11) 1t} 11t}
[aily ntake M-analog, o 1.1 (VR3] (LG5 .87 (NN Y] 13,54 13,444
Daily intake thyraprotein. g 0.0 0.0 i) 139} .84 (.42 .74 [18:18}
Average daily gain, b Vi Ryiis i g 471 TR hig KK
Feed per Ib gain +HE 5,73 A BRI S0 4HG RN R
Avernge daily feed intnke b BRI .30 3.0 312 A7 A2 3.7 S18
Foate of wool growth mm Tdayv S22 252 251 2t i 208 32 i
TABLE b INFLUENCE OF M-ANALOG AND THYROPROUTEIN ON TAME CARCASS CHARACTERISTICS
Basal -+ Basal + Basal —
Wil g U.i5 g 073 ¢
Basal Thveo- Thyro- Thyro-
Busal + Basal -~ Basal + 075k protein protein protein
3 (RPN 0.9y Thyro- N3 + 0t — Uty
Treatmeni Basal Maanalor Meanalog M-analog protein Alaanalog M-analeg Meanalop
Number carcasses 1) 9 1 4 H i1} i L
Paily intake M-analog, wins (.00 (.29 65 .87 thin) 0,510 (ot thib
Daily intake thyroprotein, s 00 0.00 [EXE Tk} 0.8 042 1,74 L)
Ihressing, 4y
Actual HERH 4.0 5.2 G4 BN 032 SEXD Ay
4+ culeulated shrink a7 e it FURE Gt g ERE: IR G
LS gpuadity grade 121 11.8 11.4 11.4 It L1 b2 1.7
Faat ehickness, cm .37 [URe13} .20 130 .36 0,44 42 10,35
Body wall thickness, in. 1.4 1.5 1.4 1.3 4 [ [ 1.4
Kidney fat, * 4.4 Hed 3.3 3. 4.5 1.3 4.4 4.3
UsDA vield grade +.7 4.4 44 1.3 4.4 1.4 b 4.4

24 The fambs weighed approximately 63 pounds when
placed on feed. The basic ration employed was:

Pereent

Frigredient of Ratinn
Cround alfalfa hav 10.00
By rolled sorehwin grain 72.00
Sovhean meal 700
Molasses 5.00
Urea ih
Calenun carbonate (.73
Caleram hyvdroxide 0.50
Trace mineral sall 0.60
Potassiion chloride 040

Aarcomvem at the rate of 13 me/lb feed
Vitamin A at the rate of 1000 10 b feed
A single level of thyroprotein approximating the inter-

mediate level used in the previous tnal was emploved.
The experiment was conducted in the form of a split

block desien with fouwr lots ol 10 lambs cach receiving
thyroprotein and four lots receiving no thvroprotein.
Within each of these, four levels vineluding O Tevel?
of methionine hodroxy analog { M-oanalog - was fed,
a possible
interacton between the two drues involved, The oudine
of the experiment and the Lunb performanee data are

These treatments were combined to chieck for

shown in Table 3 Ppreceding Progress Report:. The in-
flrenee of the M-analoy was discussed in Progress
Report 2913, and will not be repeated here except to
point out the apparent unfavorable interaction between
the two drugs at the hicher level of M-analog. Again
in this second trial the presence of thyroprotein in the
ration resulted i an increase in the rate of wool growth
which in this case was highly significant. At the lower
level and in the absence of A-analog there was strong
evidence that the thvroprotein improved animal gains,
The influence of the various treatunents on carcass tralts
is shown n Table 4,

The ellect of thvroproten: on selected  performanee
and careass traits is shown in Table 5 both [or the entive
study and for only the four lots receiving sera and the
lower level of M-analee, Both comparisons show an
improvement in rate of gaing a rednetion of feed re-
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TARLE WO INFLUENCE OF THYROPROTEIN ON SELECTED PERFORMANCE AND CARCASY TRAILS

Mveruge
veraue Feed Necoe [ RSP
T ‘m Number daily per ih urowlh, Dhressing. baidney vield
Fontire exprriet Linsbs g, M gain won day - tat, grade
N thvroproteis 40 nla N JABD BRI a1 4,33
Thivroprotein added 40 s 2.3 234 SRR 138 )
Four tots recelving ¢ ar ool UL M-analog
Nu thyroprotein | a4y 3.55 257 e X SN R
Thyroprotein added 2 L7 4.4 U7a X7 145 +o40
0 = 5.76 -| 9.5 5.5 '1
B0 — 950 o s
SO0 -~ 5.26 - 5.0 5.0 -
= j w
= z & o
i a a
X660 . 5.00 ; =
S L
— ] = (e}
5 z = "
] -4 -
LU < 475 o - >
= e = <
< N S S
i = = 2]
Z A5 o w450 - & =
Euij
L.
400 4.25
350 = 4.00 =
” » Figure 1. Influrnce of thy-
fr ft roprotein on oselected per-
formuance and carcass

D NO THYROPROTEIN,

traits of lambs,

THYROPROTEIN AT APPROXIMATE RATE OF 0.75 GRAMS DAILY.

utred per pound ol sain. an oereased rate of fiber
procbuction and o redurtion noamoeunt of kdney fat
aml in o aeld erade for the JTambs receiving the thyro-
protenn. Foese differences are wsually greater when the
ot M-analog are
Lthe ertine experi-

lour ot recelving the tighes levels
exoded as shiown i Flaure 10 When
ment 3s considered. statistieally slentheant differences
were obtained onlv for vate of wool growth and percent
kiduew far

Conclusions

Thyreprotein is available as an approved drme for use
ne ration formulation wsder the trade name Pretamone,
and thus can be wsed by producers. These data scem
to confirm that this material can be used in lamb rations
tr prove man and feed  efficieney. to reduce the
amonnt of kidnev fat and o merease vate of wool pro-
duction. The latter would be of no significance in com-
mercial lamb feeding programs, On the favorable side
of these data. the Improvement in rate of gain s only
on the order of 10 percent. white the reduction in kidnev

24

fat is on the order of 18 percent. Both these Improves
ments are 1 the same direction as those ohtatned from
the use of the sterold hormones sueh as stilbestrol, and
rate of gain is less marked than that generally obtained
from stilbestrol. Thus, 1t seems portant o determine
fiow thyroprotein and stilbestrol interact before recom-
mending routize use of thvroproteln. Also. 1t should be
that
season of the vear, The use of thyroprotein sheuld bring
ahout an merease i basal heat production and might
compound the heat stress problems in midsammer feed-
e, Thas, nse of this neterial cannot be recommended
until further studies have been conductrd under summer

nesed these studies were conducted tn the cool

feedmne conditions.
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Influence of Level
And Source of Roughage
In Drylot Rations for Lambs

Mavrice SurrroN axn A (L Cantors
Starsary: Cottonseed hulls and alfalfa hay were com-
paredd ds sourees of roughase in feedlot 1ations for lambs
U Lwo experinwnts using approximacely 100 Tambs cach.
The lambs, of similar genctic onging were fed the same
rations in the same pens inomtdsunmoner and o lawe fall
o winter, banbs fed in the cooler season zamed 25
percent faster on 23 percent less feed Towould appear
that alfalta should be included o lamb rations at the
approximate level of 10 pereent throughout the feeding
period. Clotronsecd halls should be used aoally to jlace
laanbs on feed but shenid be completely removed from
the ration as rapidlv as can be done without creating
digestive disturbances in the fambhs.

Introduction

Rations tor most lambs fed in Texas are composed
largely of sorghum erain as the primary encrey source
and generally cither alfalfa hav or cottonserd hulls as
a roughage component. Litde infonmation has been re-
ported to indicate the optimum level of roughaee or the
relative vajue of these two conmon roughage sources for
Lambs, The wse of cottonseed hulls s much more wide-
spread but the inereased amount of dreylot feeding in the
stale, along with the reduction in cotton acreage, sug-
sests g need to reevaluate rouchage sources for use in
lamb feedlos.

Materials and Methods
Two feeding cxperiments were conducted at the Me-
Cregor Center in 1969 1o compare the two roughage
sources fed at various levels in the ration. The first
experiment was initiated June 27 through

and ran

TABLLE 1. EXPERIMENTAL RATIONS [N PERCENT

The

aruel

inid-summer, seecond was o initiaed
October 13 terninated 16, The same
rations were fed o hoth experunents: approximately
L surplus conter-vaised lambs of shmilar aenetie origin
were used mnoeach, Thus, although it s also possible
to compare the otfeet of season on drvlot perfor-
vnetee, the health of Lambs voine on feed may

(’X[Jt' ['iIIl("nt
Decembwer

brave
mfluenced the results 1o some extent. The rations wsed.
shown in Table 1, consisted of varving the levels o
alfulfa or cvotrtonseed 10 pwerveent
ranging {rom ne roughase o #) pereenc hulls or 30
percent ground  alfalla, Three percent dehvdrated
alfalfa was added to all rations in an atwempt o elimi-
nate anv bias due o nnidentificd factors in the altaifa
In addition, i the second or fall feeding vl two adedi-

Bualls I reine s

tional lots were included i which lambs were starredd
on the hicher level of the two respectve roughases and
switched to the next lowest roughage Ievel at weckby
intervals until the lambs were recemine the 10-pereent
level of the respecetive roughave, Al Limbs were
drenched for internal parasites bur were not yvaccinated
for enterotoxenva. Aurcomvein was included i the
vation 10 help control enterotoxenia. A lambs wire
welghed at the end of 1 week, Tmonth and 2 anonchs.
[n the first or summer experiment. onlv approsimately
one-half the tambs reached slauehter welochts at 2
months, and the rematnder were continmued Lor an addi-
tional moenth. Tu the second or fall experiment. all lambs
were slaughtered at the end of 2 monthss Al lambs
were slanghtered at the Swilt Plant in Fore Wenth in
order to obtain carcass data which meluded wenshr, fat
thickness, body wall thickness, estimated kidney fut and
USDA grade. These data were used to calealare dressing
percent. and vield grades.! Dressing percent data are
bhased on wnslhirank feedlot weleht and warm carcass
weights.
"The yield crades were calewlated aceordine te official T78T2A
standards utilizing the [ollowing {ormula: Yiekl wiade 1 b

— (005 ¥ leg conformation grade’ es N kidney date
4+ (6.66 > adjusted fat thickness over ribeve inonchest.

Ration number!

Ration ingredient BA 4\ A 2 1A @] 11 gl B1Ei 411
Alfalfa, ground hay 3040 H).0 30.0 2030 100.0) 0.4 .0 1.1 (hi 1,1
Clottonseed hulls 0.0 .0 0.0 th 0.0 0.0 Li,0) 200 300 0
Sovghum grain, dry volled 41.25 4.0 W73 045 72,5 B0 Gl T ENRY 3325
Cottonseed meal 0.1 1.0 2.4 4.0 4.t 3. fi.th 7.0 A ERY
Sovbean meal 2.4 Y 2.0 3.0 1.0 30 #H.0 74 #.1) s
Molasses 4.14) 4.0 4.0 4.0} 4.0) 10 3.0 4.t tn tid
Debydrated alfalfa A0 3.0 3.0 Ry 5.0 a0 ARy 3.0 EAL RV
Trace mineral sale 1.0 1.0 1.0 1.0 1.0 1.1 1.0 (KK 1.0 1.0
Caleinm earbonate (1.2 1,50 (.75 1.0 .25 .4 1.2 1.0 14 1), 50
Urea ha 0.5 .5 (L 0.0 tha (] 1.5 ] 1.5
Potassiuin chloride 0.0 0.4 0.0 thi} [AN1) .25 i 0 f1.0} il
Vitamin A, 20000 TU /b -+ + + - + + F + - -
Aarveomivein, 15 mgdlb + + + -+ + + + + + +

o addition o the above, two additianal lots were included in trial 2 in which lambs were stareed initially on the higher roughuge levels
andd reduced ot weekly intervals to the 1097 level of the respective roughage involved,
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Results and IDiscussion

The results of the two triads are shown in Tables 2
and 3. The data for the individual lots are highly vari-
able wd appear o he more meaningful when sum-
martzed tnoanswer specifie questions,

Fffect of Season

As pointed ont. lambs of similar genetie origin were
fed the samve rations in the swme pens In midsummer
andd i late fall and winter. Connparable data for gains
and feedd effictency ot the twn seasons are shown In
Floure 1. The surmmer-fed lanmibs sained at the rate of
N ponncds per dayv angd vequired 7.5 pounds of feed
for earl pournd of gain, The faill- and winter-fed lambs
vained at the rate of 060 and required 3.8 pounds of
feed per pound of eain, Althoneh factors other than
temperature mav have influenced the results, these data
seeny to alferd a reasonably valid comparison of the
resnlts which micht be expected from {eeding at the
various seasons. Loubs fed in the cooler season gained
25 percent faster on 23 percent less feed The amount
ot feed required per poond af gain was higher than
rormally would be
that
A0 nercent roughage.

expected. hut 1t s mportant to

vemdernher sorne of the rations contained up to

The Optimum Roughage Level

T the use of hieh energy rations, feedlot aperators
mav he coneerned about the amount of roughage to use
antt how to get the wnmals acdapted o the ngh energy
rations. Except for rwo lots in the second feeding trial,
all the Lunbs were placed directly on the rations in-
volved. This is not a cenerally recommended  practice
andd mav be a lactor in the results obained. The gen-
erallv good performance of the two lots in the second
experiment which were started on the higher roughage
teveis and reduced to the 10-percent levels indicates
that this s @ good procedure for use o getting lambs
o high eneray rattons, However, at times when rough-

TABLE 20 PERFORMANCE DATA FOR EAMBS
146

SUMMER FED LAMSS

FALL FED LAMBS

15

B0 = —
55

50 -

45 -

Al =

36 -

AVERAGE DAILY GAIN IN POUNDS
FEED REQUIRED PER POUND OF GAIN

30

.25 -

FEED PER
POUND
GAIN

WA/ b
I I 1'. :_;-.','.i
AVERAGE

DAILY
GAIN

.00

Figure 1. Influence of scason of vear on performance of lambs
in feedlot.

FED ON VARIOUS ROUGHAGE LEVELS [TRTAL INTTIATED JUNE 27,

Pounds of
Number feed per lb
Average larmbs Average daily gaing by periods gain Avurage Average
Katinn initinl Nurmber last or 12 month’s dressing vield
tresiteie e wi Labs retoved! 1wk 1 mo 2 muo 3 mo data] e grade
oA Hi.b 10 1] SLan -0 A 3ot 8.2 539 37
4. U 1e 1 743 o84 475 433 7.9 32.8 Gk
3 iy 16 U Jisd 492 446 A0 7.2 3.7 37
A ted 7 1o it 284 336 AL 443 6.5 531 39
(R 2.4 b i — .thiat} LA00 ald A7 2.4 52.7 3.8
i .4 X 2 — .67 I A4 A7 6.0 3.7 3.7
i1 FiLD 10 i A0 A08 A28 A2 7.4 336 3.9
2H ila K U L2350 480 A2 382 8.0 40 3.4
SIE| UER: 10 i 1.647 412 623 520 7.3 027 3.4
411 LG n | 1.267 44 L3306 467 8.7 al.3 24

L Na lamibs were actuallv lost. 'Pwo lambs were removed from the all concentrate

was removed frum 411 lot because of being crippled.

cation hecause of acidosis and refusal to eat. One lamb

? Dressing ' 7 data are bused on unshrunk feedlot weights and hot carcass weights.
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TABLE 3. PERFORMANCLE DATA FOR LAMES FED VARTOUS ROUGHAGES (TRIAL INITIATED QOCTOBLER 13, 1hk:

Average Number Average daily gains by period Feed Average
1 atiom initial Number larnbs lost por L IIressiog, vield
treaiment wi Lz or remoyed 1wk 1 mo 2 mo wain - aracle
SA-1TA .8 4 11 1,222 At RiNYS a0l RN 4.9
AN 2.3 1 0 L4921 337 I .7 a7 3.3
LR 337 i 0 e A75 023 TR A3 G
EAY N i 0 TG 46 i1 ERH A0 SR
2 | 4 0 L0855 17 L] Y2 B 0
1A 1L ' 1 431 H7H Hely N 540 U
0 [BIIRE 9 0 Fii] Hdh Hid) 5.2 LA 4.1
LEi 37 K 1! Relthst 438 5y il SE ) Rt
Sl } H 4] it 3RO B2 R a7 RR
SIT O 1] 1,292 527 523 fy.12 Gl RN
+H L 21 1.0t 27 Andh ti.) 400 351
1H-1T1 0 ] 1.111 g A0 3.2 R 3H

Vlwao Tannlss were nctually lost, One bunb in 3510 was fost due to urinary caleull, and one lainb was Iost from lot 411 apparently due to

enterotoxemiy, Two additonal lawhs, one from 1 and one from 4H, were remwoved from the experiment because of various illoess, but
did not die,

= e o= = YIELD [ORESS %)

RATE OF GAIN (LOWER LINE REPRESENTS AN
ADJUSTMENT FOR DIFFERENCES IN YIELD)
—-~-= CEED REQUIRED PER POUND OF GAIN {UPPER LINE
REFPRESENTS AN ADJUSTMENT FOR DiIFFERENCES

IN ¥1ELD)
9.0 = G0 - 54
85 4 ;
= a
= £
= 4 = - 53 5
= 8.0 : .55 S
S = 2
= E E
= 75 = [
E 2 g _
e = =
= = 2 &
== = a
b 0q x B0 52 3 o
: : c 2
= =1 =«
= o 2
g 6.5 = 2=
] g w g
=
a P N z k5
W g <
Y 60 - 45 TS IS - 51 EE
>
5.5 -
Figure 20 Influence of
rourhace level on various
50 = A0 = ~ 30 performanes eriterin of
2 ? ? tambs fed in drylot,
T | T 1 1
i 10 20 30 40

LEVEL OF RQUGHAGE

ace 13 unduly expensive or unavailable, other procedures
cun be emploved. The data from these studies are useful
in determining the optitnum roughage level to be used
throughout the trial.

The actual data, Tables 2 and 3, show marked dif-
ference between the two trials. Combined results of the
two trials are summarized in Flgure 20 These data scem

to indicate that level of roughage Tup to the 10 percent
level used herer does not nuwkedly influence rate of
gain, but that feed efficiency and dressing percent are
adversely affected by the higher roughage lovels, Tt is
possible to make an approdmate adjustment in gain
and feed efficiency for differences in vield. When this s
done, it appears that realized guins are reduced at
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ronghzze levels above 30 pereent. vields aee reduced at
lewels abwse 200 peveevt aned the hest Teed eflieleney is
ohtined st oronghuue levels nor o exeeed 10 nereent.
Yl e e does sor appea e be narckedle allected by
sontshoee Teveloexcept as may be mediared through an
ctPecn o rale of o

These by spooest that eeiehaoe evels af 10 pereent

Aimstuneg rations,

wonic be s ontnnns ene podnl L

However: the variaiabliee Tatween

v feeding trials

aned the an this s e

bl T vrveshv e b ates 10

Aan f'\:il'(i e I'!'[ll]]f'l"ll]l‘:li

Uit eood performance

iy Deovblaiied wnl cBerent o oroups of lambs at

o Cewels o o e 300 percent. The

1
lenoth o tione the Losbs ae to 1eqnain on Feed should
v Lactor o the ehoter of rousnnee Tevell A switch to
ioh e rations v e acdpstent on the
1

paart of the anine s syt cond some Joss inogat fill,

Vi Lwe vomshined vntadl poor swerfoomance early in
thi feed penodd wiwess Linbs are olaced diveerly on ligh
cricr e ncions, s showon o Table 20 oo lots on high
erervey datiors 0 angd 10 percent lost weisht during
Liwr vt werh, whertdas, two lots at the higher rough-
e levess wpined over aound prrodav o during their
liss weeek 10 the feed Yot This situation chaneed as the
eedd perioe prawressed, awd ar the end of the feeding
perisd e Sarnhs one the higher enerey rations were

8.0 =4

15 - 7’

FEED REQUIRED PER POUND OF GAIN

6.0 =

5.5 =4

COTTONSEED HULLS —; -

— -

tp—— ALFALFA HAY

pervformire betwer, Thus, Jabs to be fed only a short
feeding peviod olter oalv Timited opportunity o nohize
el eneray rations,

The vate ar which lanhs are placed on hieh cuerey
rations viries, 1o certen rouvhaee level is preferabli
then anteals shouid be chaneed 1o this ration as soon
as passiblie. These studies prosvide noinformanon con-
cerrng how fast this can be dones Individual producer
experience will be oovaluable guide e this connection,
Generallv, it weuld appear that there 15 no advantage
to holding fambs on a higher ronshaee tevel for a longer
periad than s required ro 611 their digestive tract with
a viven ratton. Sinee feeds are thought to pass through
the cigestive svstern i a0 period of 7 odavs or Jess, this
waunld be a maximum tine tecessary o hold lambs on
a snzle ravon. If enterotoxemnia is a problem and vac-
cittatian s relied an oas o cantrol measure, it 1s lazardous
te go through a process of reducing the roughage level
before the hmmunization has bheeome effective 710 o
b davs

Alfalfa and Cotionseed Hulls as Roughage Sources

A summary of results of the lots receiving comparable
levels of alfalfa and cottorsecd hulls s shown in Table
Lo The major difference hetween these two feed n-
areclients 1 in efficlency ol feed wse. The etfect of

-

Figure 3 Relation of
roughage bevel and souree

T 1 I
0 10 20

1 T L
30 40 50

to feed reguired per
pound of gain.

LEVEL OF ROUGHAGE N PERCENT OF RATION
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TARTE 8 COMPARISON O ATFALEY AND COVTTTON-
SEERED HULDS WHEN TED NT COMPARABLE LEVELS

e leed

dailv per b
Fourhare souree Eain il Yield
MGl Tow TA-d N [ ] 530
Clattonseeed bulls, Soes 111-1H il 527

sontree aned level af roushave on the amount of [eed
reguired per ponned of gain s shown m Figuee 30 These
data indicate that alfalfa is nsed move efficiently than
cottonseed bulls a finding expected frome composition
and previoss feeding orials involving these materials,

Atwempts were made to caleulate a comparative value
for suialta mav and cottonseed hullss The vesults were
hichls varable dejuending upon method emploved and
the assumptions made. When used av low Tevels - 10-20
percent . alfalia v appears to have some unigue valae
based on an ollver on cain and partcularly on feed
efficicnev. When calenlations are hased on the resalts
ohtained in these feeding wiads 21 che B0 and 20 ner-
ettt levels, alfalfn has value several dimes that of cortae.-
seedd hulls smd considerably higher than the nornal
price differentinl berween these two feedstulls,

Allalfa also has the lditional  advantage  thae it
makes @ suhstannal contribution to the protein level in
the pation. However, sinee lanbs fed on high energy
rations are able o use urea to vood advantace. the
protein level of alfalla should not be ealeulated at a
cost greater than the cost of urea protein, Alfalfa also
has two distinet disadvantages which can somctimes
e of ewveeriding importance. Alfalfa hay i normalle
prehiased o baled form wd must be pet through a
hammernnill before 3t can be mixed in lamb teeding
vations. This reprewents an added cost in the order of
%6 per ton, but more mportantly. it s a jobh that some
feeders wre not equipped o doo Ground alfalla hay
contributes considerahly to the problem of dust or lines
in the ration.

v these experintents, the rations containing the
Iigher levels of alfalfa were the least satisfactory of
the experiment. This is shown somewhat in the rate
ol wain and feed efficiencies for these rations. but more
mportant, the feed trovehs required cleaning alnost
clailv. This was o problem hnvelving not onlv labor
but also some considerable waste of {eed. In these ex-
periments, this feed was weighed back and not charged
avainst the anunals, Tad this not been done, the feed
officiencies for the alfalfa rations. particularly at the
hirher tevels. would hoave looked less Dovorable than s
reported. One or both the problems with alfalfa would
b overcome if 1t could be purchased or used in pelleted
form. Extensive research at another location i Price,
1968 . showed that pellets made of damaeed alfalfa hay
closelv approached the value of good quality hay, Since
alfalfa must generallv be dmported into this arca, con-
sidleration should be siven o purchasing 1t e pelleted
forn.

Clattanserd bulls appear to have at least two unigue

wlvantages, Firseo they bove a0 faverable effect on the
phivsical form of the eation. The problem of fines s
ereath reduced Joorations containing cottonseed hlls
as a roughaee source. Alsa, hulls appear to hasve some
utiyue acdvantaves 1 the mital plcement of Lonbs on
feed as indicated by vood tnitial perfonmance of lambs
on the ratons containing a hich level of cottonseed hulls
as compired with the high alfalta ratens, Howevero thus
nnay be due 1npart o the probliem of fines nthe alialfa
rations as pointed out earlivr,

Conclusions

The contrasting qualities of the two roushages sug-
aest use of hoth in lamb rations, Tdeally, it wonld ap-
pear that alfalfa should be included at the approximare
level of 10 percent throughout the feeding period.
Cottonseed hulls should be wsed minally w place the
lambs on feed. but thev should be completely removed
frorn the ration as rapidly as can be dene without
creating digestive  disturbances in the Lunbs, Norvmal
fluctuation m price of these two major mgredients
would not change these basie recommendations. How-
ever, physteal form of the ration may sugeest or perutt
some changes, When the complete ration s fed n

pelleted forme alfalfla mav be used at higher levels

mitiallyv or throughout the leeding perod if i s priced
sov et be competitive with hulls If physical inteerity
or accurnulationn of fines becomes a sevious problem in
the finizhing datien, it mav be necessary to include
some hulls o partiaily overcome the problem. The
degree to which this 15 Hkely 1o be a problem will de.
pried somewhat on the form m which the sorehnm
arain 15 fed. and on the Jevel of melasses or fat as well
ax on the other ineredicnts of the rution,
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Influence of Sex and Stilbestrol
On Performance and Carcass
Characteristics of Lambs
Carried to Heavier Weights

Mavricr Surrton asp Z. L. CARPENTER

Strannary: The efleer and interaction of sex and stil-
bestrol on perforance and  carcass characteristics of
carlvoweaned Lunbs slanghtered at various welghts were
studied in three sex groups and a sulbestrol treatment

W
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Rz tambs gain faster, snore efficientdy and fatten at
a sloweer gate than wetliers or females. The result 1
Carcasses it Tess Tat i, o larver Toineve area and a
Sl cield of consamer cats, There is nooclear ndica-
L Uian v cicds<es are less tender than wether
circnsses A o wiven welshito rane lantbs have a lower
dressize percent. The difference hetween rams and
wolliens 1= on the aroer of 2 pereent: whereas, the differ-
enie betwecn remes and ewas latabs nwg be as much as

gl of pro-

Fooereent Tooaccordise with the orivinal
G e

e ocalensstn without excessive Tan cover, the

Pressit Lone ool sarkesne of an: hinbs offers the
redd tneat miore econonteally than
il ather sex wronps Raen Loobs cun he killed ot

RIIPIEERSTITR

snlental of prodoe:

A owacnds heavier than females and 30
penas Gemsier toan eastvates. However, producers are
Toveworied that 10 the meaket s not willing o acceept
Litese e ey carcisses, they nay foaee 1ie disadvantage
that s ubs are nov s weceptable market condition
at e tnaditonal market weteluts,

Tl tendeney of temate Lhunbs o fatten ac highter
weinhis with sarticuiurly lieavy cdeposition of internal
or hieleey fat susnests that thes <houald abwavs be staugh-

teredd ar weirhts 1o provide cancasses not hravier than
15 peondss Assuniog o nearket demand for carvcasses of

virieus weichis, the variouws sex eroups conld be utilized
o provide these weichts out of the some breedine and
prrtement svstenn, Amoog the lambs jovolved in this
stuey, ewe Lunh: would be used to provide rarcasses
weighing 10 pownds or Tesso wether Linibs for carcasses
e 33 pounds and vaon lawbs te provide carcasses
above 3% poonds. 1t should be pointed out that the
actial vacnes reported hepe sucl as desirable slaughter
welent appiv onlv 1o lambs arising out of the same or
comprable brevding ad management svslemts, How-
evers e principles invelved should apply regardless of
thies Toevsiize aned roanagement svstem emploved.

Stidlwstiol treated lambs tend o approach rams in
vare and effiereney o vainss are intermediate between
vansoand wethers in dressine pereert. and  produce
cariases relanvels comparable o wether lambs, This
woulid sieoest rontine use of stilbestiol inall cases where
sotne side offeret deoes not prevent its use, The known
st efeers are diffieslt pelting, premature elosure of the
cpipeeval jomt resulting oo tailure o break as o lamb,
anel o merease nounnary hlackage ar water belly.
This woerrid congest that stilbestrol not be used with aged
b e hicli tailure to shiow a break Joint is tkely o
be w puobleny Utihzing curvent knowledge concerning
contrel of priaey caleulis water bellv is no louger the
serivs problemm of a fow svears avo and should not serve
ws i reason for fadiure to ntlive stithestrol, Difficult pelt-
g s a0 legitimote packer complaint concerning stil-
Lestial treated jambs, but the ceonomic loas associated
with this 18 minor corpared 1o the gain in performance
s resuli of its use, However, the possible difficulty in
convincing packers of this could be a problem in market-
ing rambs. [t should he pointed out also that ram lanibs
are diffieult o pebt,
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Introduction

It s now well established that fawb meat can be
produced more efficiently i Jambs ave slaughtered at
Beavier werehts, However, betore marketing of heavier
Ll hecomes an accepted practice. a number of oh-
stactes must be overcomme, T more unportant of these
e

VoA tvpe of lamb nase be produced which will von-
tinne (o gain eflicient!s (o heavier weights without be-
CONINY ENCessive]v fat.

20 Pucker and conswmer acceeptance of heavier
weight carcasses or cuts inust be ohtained.

Recent reports Texas Avricultural Experiment Sta-
tiemy Provress Reports 2635, 2640, 27160 have failed o
how o strong eelationzhup betweens aoe or maturity of
Loty carcasses and polstabihice. However, some stuclies
TAES PR-23020 2738 have shown that as slangliter
welnhil oroeareass welgnl snervases, the pereent of the
corcass miade up ool fat inereases and  the percent of
tringued vetall cuts deereases, Thas, successiul market-
e of Leavier Tambs regulres oosolution o the problem
ab excess far ot coveass. Fromm a long term stand-
point, moditication of the vrowth curve throuel: penetic
means appears to hold provise. However, any early
change must be accomplished throush inanagement,
One possible approach o the production of heavier,
leaner carcasses 1x narketite ramn lambs, The intact
miale of anv species produces learwer carcasses flian
females or castrates Olivee, ot all 1967 Rav and Man-
dige, 14966, The mwammitede of the differences between
vam, swetier and ewe coreasses and the acceptainlity of
thise carcasses when carried to heavier welzhts have not
bien established.

Fxperimental Procedure

The effeet and the interaction ol sex, ration and stil-
bestrol on peformanee asd carcass characteristics of
carlv weaned lambs slavghtered at varions welghts was
studied. The earher phase of this study was reported
presiouslv TAES PR-26531 © The inidal design of the
experiment invelved twe rations of differing roughage
levels, but the ration comparisons are beinge dropped
from he present anadvsis. All animal peeformance data
are based on a high concentrate radon only 12 per-
cent allalfa havi. but carcass data mclude both ration
syaterns, However, earcass oraits are expressed as a
[unction ol carcass weight o avold the influence of type
af ration on dressing pereent. The Jambs were group
fed Dy osex and treatment group, and weighed at 2.
week intervais. Rate and elficiency of gain were cal-
culated by 2-week periods. Al the lambs were crosshred
sired by mediun-wool rams out of hne-wool ewes and
wery sturted on feed as early weaned lambs weighing
approximately M) pounds.

In addition to the three sex groups. a ircatment
sroup using stilbestrol was jncluded. This material was
wsed both as o 6 milligram mplane and as a feed ad-
ditive at the vate of 1 llieram per pound of feed.
Due to the small numbers invelved In certain subgroups,
the o stlbestrol treatnwents were combined for re-
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and s calealations based on careass weight gams
wontlel beoexpectedd o show fess variation than feedlot
catns Dressing percent inercased markedbv as slavghter
seivht mcreased, The lack of standardization of fecce
lereth was a (actor contributing to variation between
crontps. 1T s of interest thae high vields can be obtained

with lambs -female lambs slavghteved at the heavier

welohits consistenty vielded i the range of 60 percent.
Flowever, the jnount of fat on these carcasses would
wake them unacceptilde o e consmner without ex-
cessive fat trinn,
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Fizure 3 Relavon of sex and corcass welght 1o fut thickness in
inchrs taken vver the loin ac the 13th ril.
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The influrnce of sex and carcass weight on certain
carcass varables o shown i Fioares 3 thronel 7.

These presentations represent actnal plotting of  the

inean values for the four weight sroups, Fleure 3§ shows
the external fat thickness i inches. Rams have
ntarkedl less external {at cover than wethers and ewes.
H oo arbitrary upper Limit such as 0.25 inch s set.
rarnn carcisses may welgh as mmeh as 20 pouands
heavier than ewes or swethers before beconsne es-
cessively fat, Translated to live animal seights, this
would be m the vange of 35 to 10 pounds, Thus, in
respect to the goal of marketing heavier lambs without
exeessive Tar covers rams offer considerable advantage,
However, lamb producers or feeders could experience
the reverse situation i which 1t Is necessiov o carry
them to heavier welghts to reach acceptable Jlaughter
condition onlv to find that they produce heavier car-
casses than the market will aceept. Figure b shows the
velationship of sex and carcass weight to estimated total
conswner cuts expressed as o opereent of the carcass
These values were calealated by the following formula:
460+ Bixchitled

cireass welght:

Fsrimated Total Conswner Cuts — 303w body wall

thicknesss — .73 x

kidney fat weight)

Chilled carcass
weleht

As the carcass weight increased. the pereent consumer
cuts decreased. Also, ram carcasses had a smalil, but con-
sistent advantage over the other sex groups. However,
the advantaee for the male carcasses was much less than
indicated by the amount of fut cover shown in Flgure 3.
Apparently the exira far cover of the females and
wethers 5 not wsually trivned sufTiciently 1o make
them comparable to the males. The nost note worthy
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Figure 1. Relation of sex and careass weight o estimnated total
consumer cuts expressed as a pereent of the carcuss,
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mformabion provided by Figure 4 s the low vield of
consumer cuts of the female carcasses. This is explained
v Figure 5 swhich shows that female carcasses have
markedlv higher percent kidnev fat. In contrast to
external tat, the excess kidney fat is routinely (rimmed
fI'[)IIl COTSUICT CUts.
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Figure 7. Shear foree iloin as reluted to sex and careass
weluzht,

The relationship between sex, carcass weight and rib-

ceve area Is shown in Figure 60 Increasing slaughrer

weight or carcass weight Is an tmportant means of n-
creasing sizee of the ribeve. However, if ribeve area 1s
plotted as o fonction of carcass weight. this value de-
creases rapidhy with inereasing carcass weight indicating
again that inuch of the merease in carcass weight is due
to deposition of fut. Males wnd to have a Tareer lolneye

than females or castrates, especiallv ar the liehter

weights, oee the differences o0 lomeve area are Jess

marked than certain other variables such as amount
of external fat cover. Figure 7 shows the tenderness of
the lom as peasured by the Warner-Bratzler shear.

These values tend to be erratic. Females appear to

produce more tender carcasses, but there Is no clear

mdication that males produce less tender carcasses than
wether Jamhbs, Likewise. there is no marked trend to-
ward less tender carcasses with advancing  carcass
welght.
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Influence of Hormone Treatments On
Performance and Carcass Traits of Lambs

Mavrice SnrrToy axnp M, O Canniotrs

Staaney s The effects of sterotd hormones on Jamh
prriornmnee were vestigated using one or more drugs
i comehinatnon e each experiment. Male ambs made
the best eaine Stilhestrol miplants at the 6-milhigram
Jevel wave the tnest marked and consistent response, This
response wis creater forowether fambs than for ewes
and for older than for very voung. The side effects of
stillesirol included o predisposition to “water belly,”
difficulr pelune, reducton s vield or dressing percent
anct apresmature elosute of the epiphvseal joing resulting
i Fatlune of the anomal o show a breakjoint, Testo-
sterone treated Tunhs did not perform better than the
controls. The nse of estroven and testosterone in come-
bination consistently improved performance. The use of
Ralure. o commmuercial produce. consistently iproved
performance but was less effective than sulbeswol. 1t
shiowwed the same side effects as stilbestrol but to o de-
vree approxinuitely proportional o ity mfluence on gam,

Introduction

Trwe discovery of the effect of steroid  hormones,
especially divehvlstilbestrol. on amimal performance
ranys as one of the most remarkable developments in
the Divestack industry. Yer many sheep producers re-
main confused or undecided concerning use of these
nuatenials te improve lamb gatns. Much of this 1s under-
standahle hecause of the several undestrable side effects
o these wnaterials and the multipliciey of produets swhich
nave heen tested and marketed,

This ciscussion will he restricted o the sex horones
which as o elass belong to the steroid group. Theyv con-
sist of the female hoimones progesterone and cstrogen,
Loth of which are produced by the ovaries. and of the
ntale sex hormone testosterene which is produced by the
testes. All of these are available from svnthetic origin
angd exist broa vanety of physiologically active forms.
Progesterone 15 the hormone prodeced by the corpus
luteant of the ovary and serves the general function of
malntainine pregnaney, A laree number of progestins
have heer produced and tested with farm animals. Only
one of these Melengesterol Acetate or MGAT has been
testedd ar the MeGregor station - Texas Agricultural
Expernment Station Progress Report 253157 and gen-
erally was tound not o be advantageons {or prepuberal
rwe lambs, Numerous experiments at MeGregor and
otier Jocations have studied the effects of sterolds on
anh performance, Most have heen concerned  with
dicthy Istithestral in oral or implant form. bhut other
studies kave nvelved other fonns of estrogen, testos-
terone or cornbinadons of the two, More recently a4 new
procluct, Zeranol or Ralgro, having similar properties
b been placed o the market,
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Experimental Procedure
Four expermental trials, conducted  during 1970
tmvolved one or more of the varions drug combinations.
bt e single experiment involved all the drags under
study. ML andmals were sell fed o basic hieh coneen-
trate vation of the ceneral tvpe brlow:

Ingredient Peveont of 1afion

Ciround alfaifa hay 10.00
Dryv rolled sorehwin grain 75.00
Sovheat imeal 7.00
Aolasses 2.00
Urea (.75
Calelun carbonate 0.7h
Calcium hyvdroxide 0.50
Trace mineral salt 0.60
Potassium chloride .40

Aureomyein 13 nilligrams per pound
meilhi feed
Vitamin A -1.000 International units per pound
[U b {eed

The rations in the individual trials varied from this
only to a minor degree. In some tests involving tmplants
onlv. all lambs were group fed together, whereas in
others the vanous treatment groups were fed by groups
in separate pens. Daily feed intake or feed efficiency is
reported where treatment groups were fed separately,
The manner of feeding can be extremely significant in
connection with horimone treatients as certain treat-
ments can rezult in considerable sexual activiey. Al hm-
plants were made in the ear

One additional tral way conducted with mixed sex
latabs in o commercial feedlot involving approximately
30 larbs per group. The teaumentss employed swere
controb. 3 milligrams stilbestrol, 6 snillicrams stilbestrol
and 12 milligrams Ralgro. The Ralgro treated lambs
grew B opercent faster than the controls, whereas the
stilhestrol treated lambs grew 10 to 23 percent faster
than controels for the 3-milligram and 6-milligram
aroups, respectively, ’

Results and Discussion
The results are shown in Tables 1. 2,0 3 and + As
niaght be expected. the results vary somewhat from one
trial to the next.
This series of studies and others previously reported
seem to support a number of conclusions:
1 Male lambs continue to make the best gainy and
serve as a goal for other sex or treatment groups.
21 Stilbestrol implants at the 6 milligram level give
the nest marked and wmost consistent response.
Far wether lambs this response is on the order of
a 26 percent increase in gain, The vesponse is
arcater for wether Lanbs cinore than doubley than
for cwe lambs and s ereater for older lanths than
for very voung lambs, The 3-milligram tmpslants
or the use of stilhestrol in the feed normally pro-
vides a respouse less than or on the order of one-
half the magniade of that of the G-milligram
nnplants,



TARLE 1 INFILUENCE OF VARIOUS SEX HORMONFE IMPLANTS ON EWL AND WETITER VAMBS GROUP FED 1IN

DRYLOT

Feinaies Wethiers
47 mg! Fng® S
testos- Fsteadial EX RIS Tt Farroelicd
[EREITEy terone At mg tes- Intact B Testos- Lestins- A rg Lo

Chayacter Contral Stilisestrol nnplant tosterone snales Contral  stilbestrol teroe LeTand tosTeTO L
Nurdser Lok [ 14 [ 13 ' il n 7 Q '
Average datly goin b By S A8 At _Eath Ry by B3 Y Rtk
Diressing, 825 5 ERRY ERRY ety EINY RRR RN A5 R
LISDYY quadity grade” L& 1.4 12.2 1148 114 i L1 1.7 I LG
Fae thickuess. cm VA 2 24 Ly 2l 22 S 22 L A4
Buody wall thickuess, 1. L2 1.17 1,44 boLA L.17 L1 [ Ty [ 1,18
Kidrey far, 7, RN RRYE 571 282 228 280 L.h8 27 Lo 275
CShA vield prude” Rl .00 REIR A Y013 doa R RRIT 4o Aot

Vlhe testosterene ised was Testosternne Propionate supplicd by Boots Pure Drug Company of Sosoralion The implants contained 2305 g
pee pellen and. thus, 47 g represents two pellets wherens 7005 ing eepresents theee pelletss This sare material was used in subsequent

exprerizoenty where testosterone alone wis wsed.
2 his e

stinent consisterd of two pellets of Svoovex L as marketed by Snvtex Laboratories, Ine, Fach pellet contained 20 me Fatraddio

Henzoate weel 25 e Testosterone Propionare. This sare aterial wis used 0 subsequent teials wheee a combinirion of estrogen and tes-

LOSTeTO: Wiks 'Llﬁ('d‘

Tyl wenedes e as caleulated, Oaalite crades were given numerical codes ranglog fronn 8 for averaee vood o 15 for hieh i, The

sime avatenn was used nosubsequent trials,

The side effecte of stilbestrol inelude a predisposition
to water belle” difficult pelting, a reduection in yvield
or dressing pereent aad o prematnre closure of the
epiplvseal Jomt resulting 1o a fatlure of the animal to
show o breakjoint. Al of these are reall and the devree
to wineh thev are observed 15 somewhat proportional
to the ¢deoree of stimulation or to other factors such as
the sex and age of the animals volved. The levels
risloved 1n these tads do not usually cause losses from
Cwater bellv” midess the problemn 18 complicated by the
presenee of urinary caleull, Thus producers should as-
suty themselves that adequate caleult control measures
are n eflect hefore usinge stithestrol.

TABLE 20 INFLUENCL OF VARIOUs SEX HORMONFE
[MPELANTS ON PERFPORMANCE (37 EWLE LAMBS GROUP
FEDIN DRYLOT UNDER SUMMER CONDITIONS, JUNE
[0 — AUCGUST 14y

Sooe 70w
rsira-  esTra-
dial il
tomg 47w Y5 e Moug 70 myg
Cantrol  stil- testos-  estos- testos- testos-
bestrol terone  tecone  terone  wrone

SNurndrer Ty H R i ) H i
Average daily

wain, 1 ~H L3 AL iy A6 A7
Pressing, 'y ST EERD 5501 KERL RE A1 51.2
USEs quality

neale 11.4 1.1 1.t L1 1.1 114
ok thitekniess, & LAt 24 R 2 e 7
Baody wall

thickoesy, Lo .2 [ [ 1.4 1.0 [
Kiclnes fur, 7 A 4.6 N3 57 A Aot
LS vield

wenele R R R A8 4.4 34

The ditfienlt pelting probleo s apparentty melated oo
the preserce of tlie sex honnones as male Limbs e
dilficult to pele. This prablem is real but is miinor eom-
pared with the improvenwne i eiliclenes cesalting from
the use of stlbestrol. However, the packer = the one
who experiences this difliealte and the one wio buws
the Tmbs, Thus the feeder wane sulbestrol necds o be
acquainted with potential packer oatlets and the devier
to which they mav ebject to stithestrol treated Lienbs,

Stilhestrof treated Bambs have a lower vield or dress-
g pereent. Inthe serivs of studies ar MeGreoor. this
difference was 1.2 pereent 535 versus 52,3 {or wether
lambs but omlv (U0 pereent AR3 versus 3380 {or

TARLE 4 v COMPARISON OF THE EFFRCT 7 6 MG
STILBESTROT. AN 12 MO RATGRG ON TLHEF PERVOR-
MANCE OF FWE AND WETHTFR LAMES GROUDP FED
[N FALL

Females Wethers
[T oy
stil- 12w stil- 14 e
Trait Control bestral Rolers Contror bestrol Ralgro
Number lnmbs 3 1 ' 4 i t
Average daily
it Lhs il 7 el L il it
Diressing AR EEN TAL RN [ IR
Number difficulr
pelting 1 1 8] 0 i} 2
LIS quality
wrade 125 [ 124 127 [ LL.o
Fatthick ness, e 128 27 1127 024 [ 022
Body wall
thickness, in. U [ 1.11 L3 .22 Ls
Kidney fat, 4.1 2 R P A il
US4 yield
writde ERDE RSt RED RER 147 Lo




TABLL 4 INCFE OF STTLRESTROHN, AND RALGRO
N PERFPORAMANCE OF WETHER LAMBYS LN DRYLOT
IELY EN FALLG

Wether Lumbsg

It Snil-
atil- V2o bestrol

Treatnrm Cantro]  bestral Ralere o feed”

Murher Lol 11 1N |1 B

Soverage daliv gain, th 1 L0 St
Foed howain, Ly BTN BT g0t EREI
Livessing g SAAT S0 S8 2277

Namher b ' 15 1 H
=13 guality JIERE [1.4 In [
Fat thivkness. ci 1,17 AR (SRR 017
Body wall thivkness, in, RS [ |02 thent
Ridrey fat, 7 5495 RN 215 257
LS vieid grade 32 RIS Sl RN

VOme e stilbestrol per e of feed.

fermale Tamds. This disparite hetween sexes 15 probahly
related 10 the fact that wether Tambe show o miuch
wrrate:r 1esponse to stihestrol and also to the fact that
fernales nornally have amets higher dressing pereent,
This difference 13 of o sufficlent magnitade w be e
portant to the pacher. However, most of tins reduetion
e vield 1o associated with o reducton i kidney fat
whivci 1o w0 eonuplete loss to the industiy, Thus af car-
casses wrere priced onaomeasure of real value such as
vield vracle. the loss i dressing pereent would be con-
sidierably rednerd.,

Testosterone wis mcluded i these studies inoan
artemptl o ntabe female or wether Tombs perform
ke ram Luenbs, However, i these studies the
attempt was unsuceessful as testosterone treated
Lambs did not consistenthy perform beteec than
rontrols. The reasons are not clear. The druy
invalved was pevaiologicaliy active as many weated
ammals exhibited male sex hlado.

g

The use of a combination of estroven and testo-
sterone consistenthy nproved performance, In
wetlivr unbs the combiation did not produce
better resualts than stilbestrol alane, but in feriales
the combination: appearcd o he superior o sul-
bestral. This material 15 available oo the marked
as Sviunes B for cattle bur does not have ap-
prescal of The Food and Divoe Adininistration {or
wae witli sheey,

3 Ralwe consistentlv improved the performance of
treuted lambs over that of control Lanibs but was
jren effective than sulbestrol in stimulating in-
creased gains, It also exhibited the same side
iof

vt~ diflieude prelting and reduced vield® us
sthihestial, bt 1o 0 degree ;1pjjt‘oximatel}' P
aertional to 1ty influence anogain, No losses from
water hellvT oecrrved inany of these trials, and
i bambe failed te show a breakjoint
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Equations for Predicting
Total Fat Trim From Lamb Carcasses

. O REacan, WML OLIVER,
7 L. CarpENTER AND G O Smrrw

Sranary: Carcass dada woere eollected for 144 lamhb
carcasses selected from commercial processing plants in
Texas and Missourl, Regression analyses were cmployed
to develop regression equations for predicting total trim
fat weight., Standard vt regression coefficients were
wsetd to compare the efficiency of various neasurements
in predicting carcass fatness. These data imply that esti-
mators of total wim far weight which were ebtained
from intact carcusses were equal 1o these measurements
requiring fabrication of the carcass. Regression equations
that wtilize chilled carcass welght. rib probe at the 12th
rih and estimated percent kidney fat as independent
variahles were the most practical Tor prediction of both
welvht of the nxgor retad] cuts and total trim fat weight,

Introduction

Obver 1965 studied factors related (o estimating
cutabibty m Luub carcasses and reported that o re-
aression equatlon that imeluded careass weleht and total
fat trim for predicting tiwe estimared weight of major
retail cuts aceounted for Y8.8 pereent of the variation
it this trait. Both traits made a sientficant contribution
m predicting the weeht of major retail cuts. This
rguation was considered to be extremely valuable for
identifving differences in the vield of major retatl cuts
from Lamh carcasses, Becanse the total trim fat measwre
nsecd i this equation was obtained from actual carcass
cutout. the cquation was not of practical value. The
present study compared the accuracy of various mea-
surctents which mav be casily and unitormly applied
to predict total fat tran from lamb carcasses. Simple
methods for the esumation of total {at trim should
Facilitate more accurate assesstuents of cutahility, Ace-
curate predictions of total fat trim would also allow
more realistic predictiens of carcass product produced
per dav of aee hecause weights could be corrected for
differences in fatness by use of such formulas.

Experimental Procedure

Pitor to this study, several faciors had heen used to
estimate total trine fat [rem Laob carcasses. The follow-
iy estitnators were seleeted for this study: 13 fat thick-
ness opposite the riheve muscle between the 12th and
13th ribs. 27 weight of kidney fat 3% body wall thick-
ness measured 2 inches ventral from the ribeve muscle
at the point of ribbing - between 12th and 13th ribs'.
4+ fat thtckness over the ribeve muscle at the 12th rib
tessured by probe, 5 body wall thickness at the 12th
tily measored by a probe and 64 visual estimation of the
sidrev fat welght as a pereentage of the carcass weight.
These measurements were collected from 13 lanb car-
casses selected from commereial packing plants in Texas



and Missauri. The selection was based on four carcass
welght groups. seven external finish groups and twao con-
formation aroups, Fat thickness probe, hody wall probe
and estitiated pereent kidnev fat measurements were
taken ot intact carcasses,

Regression analvsls was emploved to develop re-
eression  eguations using  these  traits singly and in
varlous combinations to determine their efficiency in
aredicang wotal trim fat weight,

Results and Discussion
As previously discussed, iotal teinme fat weight was

very effective in estimating carcass cutability when
sinltanecusly considered with carcass weight. In daa
not reported here. it was observed that a number of
measures used ax estimators of total tring fat could be
substituted for wtal trim {ut i predicting wetghts of
tnajor cetail cuts with little Joss in accuracy. Since the
literature revealed no attermpts to estimate total trim
fat divectly, it was tmpartant that this aspect of lamhb
carcass cutahility be considered. Thus, estimators of
carcass fat were utiliced sinely and in various useful
combinations in regression equations where total trim
fat from honeless retwl cuts was the dependent variable,

TABLE 1. LINLAR REGRFESSION EQUATTONS COMPARING THE EFFICIENCY OF VARIOUS MEASURES OF FATNESS

TOR PREDICTING WETGHT OF TOyUAlL TRIM FAT

Fauation number»

Independent variable 1 2 R

4 K i i

w1

Y in{t’r‘ﬁ'pr

Clarcass we, ke

It thickness, mm

Body wall thickness, mim
Condirtion score
Kidney fut wt. ko

Rib protae

Body wall probee, run
Estimated kidney fatl )

2.0
2

Nn.47

fh41**

—1.40

1.0 1.4 64 — .84 BN

)20

0 |nNs
4 R
(han*
15
1.0

R® 53.08
G- 1.04

£33.1)2
042

BOLAKY
1 bhh

6831
B,

trd 44
1.73)

fa01. 84
.46

0177

.04

P, P LM,
* Dependent variable — weight of total trim lac
FRundard ereor of estimate,

TARLE 2 MULTIPLE REGRUESSION FOUATIONS COMPARING THE EFFICIENCY OF VARIOUS MEASURER OF FAT-

NESS FOR PREDICTITNG WEIGHT OF TOTAL TRIM FAT

Lguation number#

Independent variable 1 2 3 4 5 fr 7 # Y
% ointereept - 243 —\.a7 — 238 —278 -8.18 - 246 - 2.5 —2.3 =214
Clareass wt, kg () fgnss fh14** .06%* 1o+ 0.20%* 3% n2g%* 7 ** f1axs
.48 .44 0,22 .42 1113 0.43 11,72 1.2 (40
Fat thickness, nom (0,43 014
[N 0,94
Rib probe. s n2g=r 122>
L.58 046
Body walt thickness, h,200%¥ (O 14**
(.73 a1
Body wall probe, oun 0.11%* ipgr*
0ad s
Kidney fut wi. ke V2.0 %%
LEN
Fatirated kidney for, 7, 2.067%
.56
Clonformation score 102588
.00
R? T 7045 83,58 72553 a4 86 73,36 RN 1340 80,86
st .75 .75 167 .88 112 e V.14 (SR 73
* Pl P 0] A Nansigpnificant.

s Dependent variable — weight of total wim fan
I Firgt value for earh variable s the partial regression
coefficient.

* Secand value for cach variable is the standard partind regression coefficient.
4 Standard error ar estitnate,
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TABLE 4 MULTIPLE REGRESSION BEOQUATHINS COMPARING THE EFFICIENCY OF

NESS FOR PREDICTING WEIGHT OF TOTAL TRIM FAT

VARTOLLSR MEASURLS OF FAT-

Eguation number®

[eleprnient variable i 11 i |3 14 15 1t |7
Y ointeroept 3 —im T4 —nl - 157 —1.78 —- .40} Lt
Cureass weleht, ke [ nlo== [ O lire 0, 14%* r1q== (i ,12=
vt 034 1,37 (32 0,44 Ut iy i
Tt thickzness, aan [y A3
(AR
b pralu mm [N [ER T R AR
.08 (h43 [N
ol wall thivkness. o TR
I, i
Berly ol probe, num U 0.07%= 1. 1444
n.od (144 (1,53
Ridnes Tt wit, ke (AT (h
1] ]
Kidnes tat, 7 [ R 40 %*
0.3 140
Clonforsation scoure R — NIINA — [IHNH — [T
—.07 A2 — IENS — .22
K* Hilsh 878 ER R 1Y AN Hi,20 772 ERRLS Tt
s ih74 164 0.7 1,74 .75 0,834 1.ivd

L

Pl

v Dependent variabie

N8 Naa significant.
- welght of toral i fat.
B First value fur each variable s the parctial reeression
coefticient.

With the exception of conforination score. the re-
uression coefficients Tor all weasures of fatness Table
1. were signtfeant P o<l 010 The coctlicient for con-
foration score was not different from zero indicating
that, on the averace, o change m confornation score
vesulted i no net change mototal trim fat welght
Except for conformation seore. the equation which
ntilized carcass weight as the independent variable ac-
counted for the stallest portion of the varation in trim
fat weisht and had a coeflicient of determination of
33 pereent. The greatest portion of the variation o toral
tim {at welght was accounted Tor by hody wall thick-
ness. The resression coefficients for all equations were
pesitive which indicares an average merease in total
i fat weivhl when the measurvinent of fatness in-
rreasedl

The multiple regression equatlons that were con-
sidered o be aseful are compared in Table 20 Sinee car-
cass wetsht bad carlier been shown to be positively corre-
Laved weathe total trivn fat weight and 1o have a laree
positive influerzee on cutabifity over a wide ranee of
careass welehts Iwas utilized as one of the independent
variables noall equations, The portion of the vartanon
i ol trn fac accounted for by carcass welght varied
comsielerally. The coefficients for the estimators of total
trin tut were all positive and. except {or conformation
score. were wll awniheant. Equation 3, which utilizes
carcass weirht and body wall thickness as independent
vartables, aceounted for 83 pereent of the vanation in
welght of total trim fat In this equation, body wall
thivaness aceounted for about 75 pereent of the vari-
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T Recomed value fur enck vaiable oche standard partiad regression cocflieient,

ANtanchird error of estimate.

atiot. while carcass weisht was responsible for only
23 pereent, Bodv wall probe was less effective by 10
prreent inestinating carcass fat than was the actual
measurenient of bodv wall thickness. Conversely, equa-
tions 1 and 2 were essentally identical mothe portion of
total trim fat weight acconnted for and had coefficients
of determination that were onlv slighthy smaller than
equation 3. This observation indicawed that the probe
of the tat thicknrss over the rbeve at the 12th vib was
coquillv as eilvetive In estimating famess as was the
actual measurenent on the ribbed caveass.

When equations 3 and 6. contaning the two mea-
surenints of kidney fat along with carcass welght.
were compared. it was found that extimated  pereent
Kiduev fat was o more effective predietor than kidney
fat weight. This finding substantiates an earlicr observa-
tiem that kidnev far swelehit mav noc troly veflect differ-
cruces 1 ocarcass Tat. When con{armation score was coti-
sidered simultancously with carcass weight, there was
little inerease in predictive acewacy, This finding fur-
ther emphasized the fact that conformation seores have
little meaning as expressions o cutability.

I this equation containing three variables. there was
only o slisht bnproveient i predictive aceuriey as
compared to that obtained {rom shimlar eqguations con-
taining two wvariables. Bodv wall thickness was more
accurate than body wall probe, and estumated percent
hidnev fat was more accnrate than weisht of kidnes
fat in estimating total rom fat. Conformation score
wus of o value in estimating carcass Tat o combination
with careass weight and fat thickness, rib probe or body



will thickress, but s regression coefblelent was sig-
nificant when body wall probe and carcass weight were
thwe other ndependent vanables.

After evaluating the accuracy with which the equa-
Gons aredicred the weight of total trim fat and the case
with winech nwasarcemnents of the ndependent variables
could e obtained, 31t wos concluded thar equauon 11
wits the most Togd

wical, This equation was as foliows:
Y o= R21 - 00X, 10.04X 4 124X,
where
Y o weivhtof total tam i, porngd
N, — chiiled varcass weiche, pound
Ne -7 deptheof fat over the ribeve at the 12th vihe inches
N 7 oestimated percent kidney fa

Literature Cited
iver, WAL 1969, Considrrations related to estimaring cuta-
bilive of Lunb careasses. PhD Dissertation. Texas A& M Uni-
versity, Coliege Starion. Texas,

PR-2919

Lamb Carcass Shrinkage
As Affected
By External Fat Characteristics

B. W, Berry, . C, Smrrn
aNn 20T CarreNTER

Svatmary: Shrinkage data. as caleulated by carcass
weight losses during cooler storage. were abtained for
A8 lamb carcasses at 12, 24 and 48 howrs after slaughter.
Data collecred from the external fat of all carcasses in-
cluded thickness, subjective texture and firmness score
and odive number, Inereasing amounts of external fat
did not appreciably [ower careass shrinkage: however,
the majority of the lamb carcasses in this study were
excepittonally trim. with the {fattest carcass exhibiting
anly (022 jnclics of external fat. Differences m iodine
nutither and subjective exture and Armness of external
fat were eenerally unrelated o carcass shrinkage losses.
Furthermeare, the amount of carcass shrinkage was not
appreciably assorlated with differences inowarm coareass
wetehit,

Introduction

Shrinkase or welght loss from lamb carcasses and the
accongrunang debiedration of lean and fat can ereate
imerchandising problems and monetary losses. Greater
arnounts of external Tat have been shown to reduce
carcass shrinkaee during storage and transit ; Carpenter,
1666: Field and Rilev. 1968 Rea, Smith and Carpenter.,
1970 and Carpenter and Smith, 19700 however, the
concomitant decrease in o cutability must he considered.
Littie attention has been given to the influence of tex-
taral and firmmness characteristics of the external fat
covering o subsequent lamb caveass shrinkage, even
thoush some lamb processors believe  that lamb car-

casses possessing soflt, ollv ot undergo greater werght
losses during cooler storase and in transit. The present
study was conducted to appralse the offects of external
fat thickness and the wexture, finmoness and deosree of
unsaturation of the it covering om the shrnkage ot
lamb carcasses,

Experimental Procedure

Lanh careasses used i this study were obtained from
the slanghter of 38 lambs over a 38-hour pened. These
lunbs had been exposed to shdlae nuccttionad - and
environmental conditions for 3 months prier to
slarhter. The Jamhbs swere voutinely slaughiered,
thoroughly washed., weirhed and placed inoa refrig-
erated cooler maintained  at 367 F. Carcass weights
were also recorded at intervals of 120 21 and 48 hours
after slaushter,

External fat thickness nwasurerments were taken on
all Laby caveasses over the center of hoth ribeve nuseles
hetween the 12th and 15th rvibs following -+ hours of
cooler storage. In addition. samples of external fat
were obtained from the lateral edue of the ribeve be-
tweett the 12th and 13th ribs for subsequent todine
pumnber analvses »as a measure of the sofltness of the

fat:, Subjective seores for far texture and firmness were

assigned 1o all Tamh carcasses by physical handline of
the external fat located over the leg. loin rack and
shoulder.

Results and Discussion
Mean values for warm carcass werght 482 pounds:
range 0 333 to 394 pounds i and external fat thickness
0.10 inch: range — 0.02 1o 0.22 inch; indicared that
the lTamb cavcasses involved 1 this study were of aver-
age weicht bt were exceptionally trim in external fat
covering. Shrinkage at 120 24 and 48 hours alter
slaughter, as measured by pereent weight loss, s pre-
seniteed I Table 10 The higher pereent weight loss be-
tween 24 and 48 hours than chat reported by Rea et al,

19700 for the same time interval mav have resulted
Irom lesser amounts of external fit covering on the
carcasses inthe present study.,

In Table 2. lamb cavcasses whick possessed thinner
subcutaneons fat coverings sustained greater shrink loss
at 48 hours although the differences between fat thick-
ness groups were not significant. Rea et oall 19700
found  that lamb caveasses which exhibited less than
(10 inch of external fat sustained signilicantly higher
shiinkage losses than those that possessed 011 inch or

TABLE 1. SHRINKAGLE OF LANMB CARCARSSES AL 12, 24
AND 48 HOURS AFTER SLAUGHTER

Tnterval alter
slanghter, hr

Mverage welght loss,
fooof waroe carcass wt

12 .67

24 2,16

44 A48
n — .

39



TABLL 20 ~IHONKAGE OF LAMB CARCANSES A% Al
FECTED BY UNTERNAL AT THICKNESS

Foar thorkness cuteaory’ Averace welshi Juss«iH br,

TARLE S SIMPLE CORKELATION COEFFICLENTS (.00
PUTED ACROSS FAT THICKNESS, TENTURLE AND
TODINE NUMBRR CATESORILS

tehies 1 Bhrink- =vrvick- Rhaink-
Tt e e e
111 1 [ A texture Ve bl e
BN 113G | 17 anel Woorn: o alter Al bt
AN ol WY ARTY] firr- Loclive censs slaneh- Slauebie slaneh-
IRIT 0,2 14 BRES Characteristic tess  nunherowr trr te e
SEat thickness wos the averase of o sinele for thickness measure- Fat thickness [NERK] (b 15 AT L0 AT e
swent over the center af the ribeve Detween the 12th aond Ltk ribs e texture
froan both the vighe and feft sides of the careass, noed fiviess 1l [NDD S D it i [T
TN rences were oot seniheant P e 15 lodice numbier 141" —_.t)A S Jiit]
Worm careass
welght SR IE
TABLE i SHRINKAGE OF LAME CARCASSES A5 AF- Stirink —- 12 he
FECLITD BY TENXTURLE AND FIRMNESS OF FNTERNAL after sluchter I R
FAL Shrink —24 tir
after slaugheer (7t
Foat tewtnre el Coverawee wr loss —48 b
LTI LLRS SCOEe rn Toonf war carcass wi POl
*P e n,

Slight]_\' soft and

siiuhtiy ol an BRINE]
Slightly tirn and

slightiv ooty 1.3 R
Slightly tirmm and dry 7 RRLIE
Firme aod drv 2 2ale

b A eqns hoaving the same superseript do onot didler sigoilieantly
N S S

more of fat covering, In addition, Carpenter and Smith

1970 reported that weight losses were signifieantly
highey moong lamb carcasses with 0.00 o 0.05 inch of
external far in comparison to carcasses with 0,03 to
0,13 meh of Tat cover.

There 1 no apparent reason for the greater shrinkage
meurred by lamb carcasses exhibiting shehtly firm and
drv external fat - Tahle 30 since letle variation: existed
m external fat thickness and carcass welghit hetween the
varions far tiickness and firmness groupings. Increased
phservattons 1 the slichtly firm and drv and the firm
and dry categories mmight have resulted in more accurate
estimzations of shrinkage for Lunbs characterized by
these tepes of external fat

The data of Tahle b indicate that the devree of un-
saturation of the fatty acids present in lamb fat ‘as
weasured by dedine numberi does not appedar to in-

TABLLE 4. SHRINKAGE (31 LAMB CARCASSES AL AF-
FRECTLLY BY TOIMINE NUMBLER

Todine smbser
citegorivs l

Average wt Joss — 18 hoy
[ s el
¢oof warnt carcass we

A 14 414
3h 1A 27 ERIN
=Ah 17 420

Tlodine puinber anaivses were conducted on samples taken from
the Lareral edue of the ribeve hetween tie 260 and 13t ribs. The
higher the todine muunber, the greater the degree of unsaturation
i the fur sample.

Diftferenees were not significant 1P =0k
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fluence Jamb careass shrinkage, Apparvently the amount
ol fat rather than the texture, firmnes or degree of
nnsaturation of external fat s more closely associated
wittt Lty earcass shnnkage. However, external fa
that s extremely solt and oilv often ereates probiems
moprocessing wsowell as presents an unaceeptable ap-
pravauce to the consunwr.

The simple correlation cocflicients presented in Table
S ndicare that the variables cvaluated in this stady fat
thickness, fat tesxture and ficmoness. iodine numher and
wartn carcass welghts were vencralte unrelated to Lanh
carcass shrinkage at 12, 21 or 48 hours atter slaughter.
The nonsignificant and low correlations between fat
thickness and carcass shrinkave are In comurast 1o those
reported by Rea et all 19700 for Lamb carcasses held
vooler storave for 72 hours after slaughter. However.
it should he emphasized that te lamb carcasses of the
pre

sent study displaved Thnited variabelite in external
fat. The relationship between wann carcass welght and
external 1at thickness closely approxtmates that eported
by Rea evall 197000 The fact that o greater desree of
unsaturation of the Loty welds was associated  with
heavier carcasses can probably be atteibuted 1w the
previous nutritional treatment of the Janhs,
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Dissectible Components
Of Lamb Carcasses
Varying in USDA Yield Grade

NoJoAvass, 2oL CarRvENTUR,

Ce. CL Sarrrr ann Macricr Spentox

Staiary: Fifreen market fanibs, representative of four
of the five TSDA vield grades. were slanelitered, frozen
inan upright  standing: position, seetioned and sep-
aratecd inte Tean. fat and bone components. Based upon
these data, the {ollowing conclusions seere drawn: 13
LR vield grades, when caleulated by actual measure-
mints. provide aovery reliable guide to the separable
tissue composition of Lunh earcasses: 20 the compenents
ol cevtain sections of the lamb carcass remain relatively
vonstant despite extensive changes in the composition of

lambs were typical of cammerelal market tambs, the
mgjority trom Rambouillet ewes and sired by either
Flampshire or Suffolk rams.

To more closely correlate carcass and Iive antmial
characteristics. the carcasses were frozen inoa natural
staneing position. Lambs were slaughtered according
to vonventional methods, but the head and pelt were
not removed. Nvlon lines were fastened  around the
vertehral column at several locations, and the carcass
was suspended from a frame during freezing. Each
lamb wvas subsequenty skinned and sectioned in the
froven state on a band saw, For purposes of this report.
these sections are Wentified as follows: 12 hind seetion—
31 pereent of the careass which consisted of that portion
af the carcass posterior to the hip. This section -
cluded the last fombar vertehrae, pelvie girdle and hind
leas: 20 nudsectuon—31 percent ol the carcass which
consisted of that porten between the hip and a pomt
beetween the Sth and 6th ribs, This section included the
flank. plute. rack and loin sections: 30 fore seetion--39

the total carcass: 3 muscular sections, particularly the -
feg seetion, are least affected by fat covering and would _.
vrenade the rnost reliable visual guide for selection. 5y
Areas i wldel heavy fut deposits are likely, such as the
wop hne, swist and flank are poor guides for visual 2 7 LEAN
selevtion in attempts to improve museling, g 7
:é:( -
3
Introduction s 4
Seteetion of rarket lambs and breeding animals at % =
market weight 35 usually accomplished by visual ap- CRETE _
praval. Successful selection o lmprove carcass desir- % 4 ol
ability rrguires a more thorough understanding of car- L 25 -
cass comuposition and ddentfication of these areas in -
which <peetfic tissues are deposited. The most accurate 5 BONE
assessient of the composition of an animal 15 the A
phyvsical separation of its carcass into the three major .
tssue components  lean. fat and honel.

This studdy was undertaken to more accurately assess
the composition of lamb carcasses varving ain USDA
vield grades and, more spectheally, o idennfy those
carcass areas in which fat deposits and muscular de-
\'t‘lt)[]]:]t‘:]t. AT D1t [JI‘OnouTl{‘L‘d.

.«'I T 1 T 1 T 1 1 1

1.0 14 2.0 25 10 3h 40 4.5 5.4

YIELD GRADE

Figure 1. Percentaves of separable tissue components {or the
whole carcuss.

TABLE {0 CARCASS MEASUREMENTS AND TISSUL COMPOSITION DATA FOR LAMB CARCASSES DIFFERING IN
USTIA YIELD GRADIE

Sverape MNumber Fat Internal Leg LUSIA Separable Separable Separable
vield of thickness, fat, conformation quality learn. lat, hone,
pridde CALCASSOS inches Ce scorc! grade? <, Ce r
.72 2 R .48 11.5 12,0 6.1 [4.4 2004
2l 3] 15 2,27 12.6 12.0 358 270 17.2
Sl g eih 344 12.8 134 BURY 4.2 [3.0
t.oa 3 L3 367 120 14.0) 46,5 394 BN

S Coded e fnlborees: high Prime = 15, averee, Priine - 14 e ootern,

4]
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Figure 3. Percentages of separable tissue components for the leg and rack secuons,

perient of the carcass which consisted of that portion of
the carcass anterior to the Bth vib, This seetion included
the shoulder, Torelegs, breast and neck. The head was
reman td ard discarded. Each of the sections was physt-
cally senarated nto lean. fat and hone for comparative
purpuses.

Results and Discussion

Mean wvalues {or each of the carcasy yield grade
factors amd the average separable component values for
cach vield crade eroup are presented in Table T These
data  Fignre 1oindicate the changes which oecr in
cach of the separable compenents as vield grades in-
vrease numeticatly, The edible components. lean and
Cats respond inversely and approach nearly equal pro-
portions ol wtal carcass compositon in vield grade 4,
Bone, measured as a wrcentase of carveass welght, ex-
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fiibits a gradual decline as earcasses become farter and
vield erades increase,

Data in Fleure 2 reveal that separable tissue com-
position of the three careass sections s markedly
affected by changes i vield grade. However, not all of
the ndividual sections of the lamb reflect the same
pattern of compositional change, Both the hind and fore
swetions exhibit gradual decreases i separable lean as
fat increases and this is refllected in an increasing
numerical value for yvield srade. Conversely, the mid-
sectiont of the carcass displavs dramatic decrcases in tean
tissue as vield grade lncercases, These data clearly
wentify the mid-section pegion as that area of the
carcass in which waste fat accumulates i the greatest
proportions for USDA vield srades higher than 2.5,

To further illustrate anatomical variations in tissue
commposition. the components of the les section. the



anest portion of the carcass, were compared to those
[ronn the rack section. one of the fattest regions, The
pereent lean fron the leg seetion varied only 7.63 per-
cert when sectlons from caveasses o vield grade | were
cotnpaned wirh those Trony carcasses inovield grade
Fiovre 50 There was o eorvesponding ranue of 26
percens n percent lean from the rack sections. There
wis i ratwe of P percent for far smone the leg sece
Cons but the rack evideneed uw 35-pereent range 1o

peveent Lat frarn vield grades 1o -1

[ selection: of heeedine animals to effeet genetic
Enprsenients 15 sellg or the identiheation of more
nasiubn market fbs 15 dependent upen evatuations
ioanatenndeal locations wlnels are indicative of trae
cotpositonal differences, The shuape of the hind seetion,
the fea seetion i particular, s least aTecred by ehanges
o fat depesition amaong the viions carcass regions that
woere evaiiated tnoths stwdys Frome vesalis] i appeas
it the niidseetion of the Tamby swendd provide the st
veliable wvisaul eiide for use i oselection for museling.
The <hage of this section s groshe intluenced hy
changes Lot covering and may be more indicative of
ditferenees in nntrition and manaeenwent than of trae
venetie ditlerences mommscling,
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Palatability Attributes of Lamb Cuts
As a Function of USDA Yield
And Quuality Grades

Fo B Jerestian, Go Gl Sarrrer,
oL Carvenrer axe I W Kasianan

Srarviary s No osienificant differences were observed for
the palatabiliny atritbutes anwone cuts Trom carcasses
ditferie i USDA sield or gualtty grades, Differences
o fatnes: were nat stenileantly velated to the palata-
Bilite of lamb cuts, Moreover, the present quality grad-
iy stiedards doonot effectively segrecate carcasses
accarding to palatability. Sevnwentation of earcasses into
LS vield grade strata
cutahility car be achieved witheut meaninelul recue-
tons nothe expeeted palatabilite of Chotee grade car-

hasedd on diflerences in

cuasas. Therefore, decisions regarding the propriety of
tiir LSDA vield grading svstem should be based on the
determination of differences in cotor. shelf-life and
shrinzaze vather than upon palatability atributes,

i

Tntroduction
Sinee the palatalility of @ omeat product 15 a major
determinant of 1« ultimate demand. 10k Imperative
that existing levels of palacbility: be mmproved or at
least minintained whenever seleciion pressures upon non-
velated tratis e increased.
Thie presert guality gradinge standards for lamb car-

casses  USDIAL 196U are based primarily on measures
ol fatness. Varlous researeliers have reported that in-
vreased  fatness contributes to Linh palatability
Batcher et al 1962 Carpenter and King, e Jere-
miah, Smiith and Carpenger, 195000 However, the -
creasedd manetary returns ascociated with inervased
cutahilitey make 10 mperative that determinations be
made of the masnitude of differences In palatabilite re-
sulting trow inerewsed ciphasts apon cutabaliey

Therefore, thie study was andertaken to detenmine
whether actual differences in palatabilite exist hetween
Tamib corcasses of different fatness levels and o docu-
nunt the maenitucde of these differences.

Lxperimental Procedure
This study eousisted of two dificrent but nterrelated
experitnents mowhich palatability data swere collected
froon 472 lunb and vearling carcasses representing
SN vield grades 1 throush 5 among carcasses of the

Privue, Chotce and Good quality grades, In experinent
1

ar
[, leg voasts and loin chops from 324 Jamb and vearling
mintten carcasses were evaluated tor palatabilite wsing
scrnitrained and trained panels. In experiment 2. lom
ciiops from 148 lanb cavcasses selected trone o cons
mieretal processine plant were evalnated for palatability

by oa trained three-member panel,

Results and Discussion

Mean palatabilite scores For cuts {rom carcasses in
cacl USDA guality grade i experiiment P are presented
i Table 10 Mean palatabilite scoves were not signifi-
cantly ditterent {or leg roasts or lom chops from car-
casses 10 any of the qualiee grades in experiment 1.
However, 1t 35 of nterest that the sumnerieal ratines for
tencerness of ey roasts from Prime carcasivs were
hirher than those tor either Chioiee or Giood, Tt v
also of lnterest that dw numerical ratings for all fom
prdatabilite travs for loin chops frome carcasses of the
Good arade were higher than these frem Chotee or

TABLE . MLEAN PALATABILILTY RATINGS FOR LEG
ROASTS AND LOIN CHTOPS FROM CARCASSES REP-
RESENTING VARIOU S Ushrs QUALITY GRADES (EX-
PERIMENT 11

rverall

Cruality Flivar  Juiciness Fenderness satisfaction
grrace n ratine?  rating? rating riting”
Lo Wansts
Prime 76 3,71 £,20) 3,74
Chiolce 2N EAT 0,090 3.7
Gaod 17 371 Rt .80
Averame F24 .76 ta,000] 3,74
Primne 7H IR o)
Choice P 2,78 347
Cood 7 3.0 572
Mverage 324 5.4 S44

3 Tean values were not signilicantly diffevenc (P <010,
¥ lenns based on o Y-paint scale (4 — like extremely: 1 = dislike
extremely
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TABLE 2 MEAN PALNTARILITY RATINGS! FOR LEG
ROASLS AND LOIN CHOPS FROM CARCASSES RLEFP-
RESENTING VARIOUS USDA YIELD GRADES (EXPER-
IMENT 1

(verall
Yield Flaver  Juiciness Tenderness satisfaction
grade n rating? rating? rating? rating?
Ley Roasts
K it EniY: 577 610 5.7
3 134 5.73 4R 5.4 a4
+ fi% 5.0 573 5.47 3,74
] 2H 3.4 ER1s] [T ERLH
Average 324 3.75 570 .10 53.74
Loin Chiops
RS R ohll 3.457 .78 3,51
3 |34 hal RE 1! T I
4 h3 R IR Al 273
A RE taod g B it f. 28 1
Sverage BVE! 3.4 a7 .80 .44

' 3Menn values were not signihcantly different (P <010
S Means based on a Y-point scale (4 — like extremely; | = dislike
extromely )
Prime. Such findings sugeest that those traits presently
emploved in assigning USDA quality grades do not
accurately kdentify those famb carcasses swhich are meore
likely to be tender. juicy or flavorful when cooked.
None of the palatability ratings for leg roasts or
loin chops 1 Table 27 differed significantly between vield
srades. Tlowever, it 18 of interest that the numerical
ratings for all attributes increased as vield grade in-
creased. These results support the general relationship
hetween fatness and palatabitity previously deseribed by

numerous researchers. Conversely, the lack of significant
differences between carcasses which differed widely in
fatness levels suggests that extensive fat deposition is not
requisite for attaining palatability in b, Morcover,
increased fatness doees not necessarily enhance palata-
hility.

Table 3 presents a compartson of mean palatability
scores for loin chops fron expertment 2. None of the
ratings dilfered significantly between carcasses diffenng
in vield or quality grades. However, 1t s of interest that
the tenderness ratings for chops from heavyweight car-
casses increased with increases in vield grade. Segmenta-
ton of carcasses according to differences in cutability.
while simultancously requiring that the carcasses meet
or excecd the present requirements for US. Choice
quality, was not accompanied by measurable changes
in palatability.
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TABLE 3. MEAN PALATABILITY RATING! FOR LOIN CHOPS FROM CARCASSES REPRESENTING VARIOUS USDA

YIELD GRADES (EXPERIMENT 2}

Weipht

Palatability ratings?

uroup, Lk Chaice-1 Chojee-2

Choice-3 Choice-4 Chaice-5 (rood-] Gooad-2
Flavar
Ca 1.0 3.4 b2 3.2 tid R x4
43 35 4.0 .4 R h.4 a8 54 £ 1
> 55 Y f3.0) .2 f3.5 1.5 - G4
Average a4 £, fi. 1 £.1 (LN o4 £33
Juiciness
< 43 .3 fi.3 ti.t (E 1.5 6.3 6.0
47 35 .2 .3 1.5 &) fa.63 6.1 0.3
= 3D .7 .3 .3 6.6 £5.2 e 6.1
Average B4 .2 .3 fi.2 .5 .2 .1
Tenderness
=45 fi.fy ti.4 0.3 t.4 6.4 HRL 7.2
4% - 55 fi.3 .6 £.5 5.7 6.3 i f.6
> 34 a8 4.7 5.4 S5 16 < 8.5
Sverape f3.2 1.0} 6.4 .t th.2 Bl 4
Owverall satisfaction
< 45 2.8 5.0 5.9 .4 .4 R 31
42 KR X fi.l 6.8 3.4 a4 ] 6.1
=00 6.1 3.4 tr.1 (.4 .4 v 5.8
Averapre t5.0) 3.8 .80 3.9 0.2 3.4 5.1

! Mean values were not significantly different (P <.,

2 Means bused on a Y-point scale (9 = like extrenely; | — dislike extremely ),

* Tnsuflicient samples observed to be statistically valid.
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Chemical, Physical and Histological
Muscle Properties and Their
Relationship to Lamb Palatability

G.CoSanrmr ann 7 [ CARPENTER

Svatsrary: Chenoeal. phyvsical und histalogical data
cotlected froon 120 ovine carcasses were related to
ditferences b palatability tratts, Based oo these results,
it i concluded that: -7 Amoants of intramuoscular fat
were positively corvelated with ratings for Juiciness, teu-
derness und overall satsfaetion, Fawness level does not
appear to be conststently related o ftavor desirabilicy.,
bt certain components within interrmuseular far de-
posits apparently have aromatic characteristios which
contribute to desirable flavor: 20 cortn chalaclenstics
which are presently revarded as being indicative of or
A teast wssoclated with vonthfulness were reliable
diees af ovine muscle ralatability. Theher percents of
soluble: collagen were assoctated with higher flavor
seemes for leg roasts and nb chops and with higher
enverall saristaction scores for leg roasts, Total collagen
comtent was signiheantly and nesatively correlated with
Havor scores Tor vib chops and primal cuts juiciness
seores for primal cuts, and tenderness scores for all of
the cuts studied: =37 USDA quality grades were sig-
nificantly correlated with values for moisture ' pereents,
intrantuseular fat spercentic collagen content  milli-
gras per grame . solubie vollagen :peveent], total pig-
ment milligrams per grano, soluble collagen [ percent.
firnmess by penctrometer ymillimeterst and aroma of
the fell membrane. Fvidenee is therchy provided swhich
supports the utilizatton of fatness-maturity Interactions
for the grading of ovine carcasses.

Introduction

Palatability studies involving lamb musele have con-
centrated largely upon differences in fatness andjor
maturity, Other relationshups have been investigated:
but, iir general, little technical mformation regarding
lamb guality 1s available, This investigation related dif-
ferences in chemical, phvsical and histological properties
of muscle to the palatabibity characteristics of leg roasts,
rib chops and loin chops from lamb carcasses previously
selected according to certain levels of each quality indi-
cator specthed in the USDA grading standards : USDA,
14960 . The muscle properties stuched included  sar-
comere length o as a measure of the degree of post-
mortenn mascle contraction’, pIl rwhich relates degree
of acidity of the musclet. total pigment concentration
as an objective measurement of weat color {more
ntature animals usually exhibit higher concentrations of
the oxveen transporting compounds, mvoglobin and
hemorlobin®, muscle fiber diameter  as a measure of
the size of the individual muscle cellst, collagen content
ceollagen is the major protein contained 1n the connec-
tive tissue which binds muscle fibers together to form
museles: . collagen solubility vas an index of the amount

of connective tissue which decomposes during cooking®
and expressible jutee which relates the ability of musele
to retain its juices during cookingl.

txperimental Procedure

A total of 120 lammb carcasses was selected an the
hasis of specific combinations of visual quality indiea-
tors. These carcasses wore selected from a commereial
plant by an official representative of the Meat Grading
Branch, Consumer and Marketing Service - G&MS?Y,
USDIAL Matanity groups. as cdesignated mo the official
stundards USDIAL 18601, are as follows: "A” —vouny
Lunb carcass “B7 0 old Tamb carcasses and YT -
vearling carcasses,

Two mdependent tuste panets, composed of 18 mem-
hers each. rated the leg roasts for palatabilitv atoributes,
Additional taste panels, composed of 18 and three mem-
hers each, evaluated the palatability atteibutes of b
chops or Join chops. respectively. fromt each carcass,
Mean hedonie ratimas for flavor, nciness. tenderness
atid overadl satisfaction from the four panels were com-
bined. and the average value for each palatabilite
attribute was desienated as the rating for primal cuts.
On the Oth day post-slaughter, samples were collected

from each of the 120 carcasses. wrapped and frozen at

=187 ¢ for subsequent determinations of phvsical,
chemical and histological characterisies.

Results and Discussion

tn the ASPC 1964 survev, 36 percent of those con-
suners who never served lamb cited andesirable flavor
as the primary veason for not purchasing cuts of lamh.
Previous rescarch has indicated that increased maturity
s assoclated with more intense and/or less desirable
flavor in lamb. In the present study, flavor desirability
scores @ Table 11 mereased as pereent collagen decreased
for prunal cuts P < 031 Inereased fatness has also
been reported to jnerease flavor desirability andfor in-
tensity, but results o the present stucy - Table 10 sug-

TABLE V1. SIMPLE CORRELATION COLRYFIOIENTS Bl-
TWLELEN TASTE PANEL RATINGS AND CHEMICAL, [115-
TOLOGICAL OR PITYSICAL MEASUREMENTS

Choerall
Flavor Juictness Tenderness satisfaction
T'rait rating  rating rating rating
Moisture, *; —.12 S S R — .27 - 26T
Fat, ©; MFB! 0.1 thal** 0,0u%* n2are
Tuotal pigment, mgie - .04 —.H -8 —.06
Callagen, 7 MI'B —.27* -.20* — A7 BT
Saluble rollagen, [N - 13 — 8 (AN
Sarcomere length, u 018 3 [ERRT (20
Muscle fiber
diameter, INT - 14 o1 007
pIl — 03 006 0.18= .03
Expressible juice, 7y —.13 s - .Uk —.0n
Penctrometer
LGS UTE, 101111 (NI — L4 [EREP 114

' Moisture-free basis,
BP0
* P00,
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TABLE 2 SIMPLE CORRELANITTON COEFIICIENTS Bl-
TWEEN USDAY GRADES AND CHEMICALL HISTOTLOGL-
CAl DR PHYSIOAD MEASURBSENTS

LISIDA LIRS OAN

cuality firad
Tyt FISSIRS ey b
NMatsture, ¥ B 19 e — 2
Foto "o MILEB R0 1 A O
Tt pianent, e g — . IH* 14
Caolliren, ©, MR — A= — 34T
Saluble calliwgen, © ,.33%+ 0.3
Surconeery length, g RIS 2.0
Muoschs hher dianncter, p 1.1 a4
nll 1.3 HRIR)
Vxpresathle juice, 5 - =07
Penrtrazetes ineasure, 1 i —.15=

A Toisture-free basis.
=P
TP 1,

aest little assoclation between fatness and Havor of
Lunly, Levels of fatness have been shown by other re-
seareiers to be related to Juiciness scores for lamb cuts.
The present results (Table 1) sugeest consistent, though
low, relavonships hetween Juiciness and fatness, Higher
collagen contents were associated with lower juiciness
searcs Table 1 Values for pH. water-holding capacity
and Hmmness bave previousiv been reported 10 be related
to inleiness scores for cooked meats. However, in the
present studv neither water-holding capacity as per-
cent expressible Juices nor frmmess was significanthy
related o juiciness ratings for lanb Table 15,

Results of the present study - Table 1) indicate that
fatrss ix positively assoclated with tenderness: but the
observed relationship was low ¢ - 0.2910 Sarcomere
lenoth has heen related to tenderness in beef, and the
present data support this relationship for jamb musele.
The lack of consistently stuntheant relationsships for pl
ar expressibie juice measures with tenderness ratings for
lammb Table 1 agrees with the beel studies of MceClain
and Alalhine 196%

Collagen content and solubility have been related to
beef tenderness by a number ol researchers. Their find-
ings sugvest that the degree of solubility of collagen, as
well as the total amount present. should be constdered
when attempting bicchemical explinatons of the tongh-
ness of meat, The vesults of the present study - Table 1]
revedl strong negative relationships between ovine
muscle tenderness ratings and total collagen concentra-
tion. Inereases in the proportion of total collagen that
is salubilized during simuliated cooking were not con-
sistently associated with tenderness ratngs.

[nereased levels of ittramuscular fat marbling’, ac-
commpanted by decreased pereentages of moeisture, were
associated with increases e the overall palatabibity of
all the cuts compared. Approximately 8 percent [r* %
00 of the variation in overall satisfaction ratings for
priral cuts was associated with vartadons in {at content
of the ribeve musele, while collagen content aceounted
for 19 percent of the obseryed vanability,

Several cnenneal  total pugoent. soluble collagen,
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TARLE 4 COMPARISON OF MEAN VALUES FOR CEHIFM-
TOAT, PHYSICAL AND HISTOLOGIONL TRAITS BY M-
TURITY GROUDS

Saturity aroup

Tralt A B Y
Sarcosnere leneely, g 1.1y RICE] [.rhe
Muscle tiber dineter, g A2 0m BB RIS
FEopressible juice area, cim? R RITNEES Gilire
Fxpressible juice, ') REREL i b le
Penetrometer easare, e Hhide 201G 2040w
Modsture, 7 FE WL PR LR
Visnal marbling score E1] 3.7 [TRINE
Fat fwhale tlssuei, 77 Lidn AT RN
at {MEFBY, S 4,5 (RRIL] Ih8e
Totul plgment, g '« 24 44T7e 4. 180
irtl H7 SR AL
Collagen (MEBY, mg g b2 s 12.4s 1d.ts
Suluble collagen, ) 11.tis 1000 Hlw

stV slues bearing the same superseript are not significantly dif-
ferent at the .03 probability level,

pili and histological traits sarcomere length, muscle
fiber diameters were much more closely refated o the
palatability of the lee roasts than to those samples from
the rib or Join arveas. It 15 worthy of note that the
muscles of the leg are much more active in locomotion
and thus may be less tender when cooked. Lower pig-
rent concentrations and hisher proportions of soluble
eollagen, as well as higher pll and louger sarcomeres,
were associated with hieher overall satisfaction scores
for leg roasts.

Sinple correlation coefficients between USDA scores
for lamh carcass quality and chemical. histological or
physical mewsnverents ave presented 1 Table 20 Fan-
dence 1s provided in Table 1 {or relationships between
specific: parameters chendeal, physical or histological?
and the palatability characteristes of musele. A success-
ful grading system. however subjective in nature, should
segment according to those tissue properties that are
indicative of organoleptic desirabilite i 1t Is to stratifv a
population of carcasses wto palatability groups,

Juiciness. tenderness and overall satisfaction scores
were significantly correlated with amount of intramuns-
cular fat, USDA grades were signthicanthy <2 010
correlated v — 1507 with actual intramuscular fat per.
cents. Stratification into quality grades related differ-
ernces it actual fatness levels in the muscle tissue with
approximately 9 pereent cr* > 00 aceuracy.

Collagen content and sarcomere length were sienifi-
cantly correlated with muscle tenderness. USDA
maturity score was P <0 .01 correlated with percent
soluble collagen - r — 0.35 which indicates that a lower
amount of the connective tssue s solubilized during
cooking for carcasses showing evidence of advanced
maturity. USDIA quality grades were sigmficantly cor-
related with collagen content r — —.361 and percent
solubte collagen 1+ — 0337 but were not able to relate
differencees in sarvomere length.

Table 3 mdieates that matuarity groups do not statsti-
callv deseribe groups of careasses which differ in chemi-



cal. physical or histological waits. Ten of the 13
measures listed in Table 3 do not differ significantly
among maturity classes. Of the three traits which do
differ. percent soluble collagen was most closely related
to the palatability characteristics. The effects of ad-
vanced matuniy upon palatability appear to be ac-
cumtulative and not singularly related to a given chenu-
cal. physical or histological property.
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Variations in Lamb Muscle Tenderness

H. R. Cross, L. E. Jereauai, G, CL Sauth,
Z. L. CARPENTER axn Matvrice SHELTON

Stvsaary: The v femoris and semife ndinevus museles
from latub leg roasts were assigned the highest organo-
leptic ratings for tenderness. while the semimembranosus
was Jeast tender among the five museles compared. The
B femorts and ro femorts received the highest Juiciness
ratings while the o fateralty and sermimembranosus were
least desirable. Significant relationships were observed
between cooking losses and tenderness and juiciness rat-
ing. Amount of marbling was of minor importance n
explanung differences in juiciness between muscles.

These results indicate that the different wmuscles of
the lamb leg vary significantly in tenderness. Museles
with smaller Hber diameters and longer sarcomeres are
more tender, Total collugen content had no demonstra-
ble effect on tenderness while percent saluble collagen
evidenced i small but significant relationship with ten-
derness. The contribution of marbling to juiciness
differed signibicantly among museles, but marbling had
little relationship to tenderness. Ay chronological age
increased, tenderness decreased which might be u mani-
festation of the effects of drving during the cooking
JPrOCSS.

Introduction

since tenderness 1s one of the most important palata-
hilitv factors in meat. considerable vesearch has been
conducted In o attempts to identify factors associated
with meat tenderness. Several researchers have reported
siall but significant differences in tenderness with
changes i maturity, while numerous other workers
have observed significant relationships between measures

of fatness and tendemess. Other reports fail to support
a relationship between esumates of fatness level and
tenderness. Considerable attention has been given to cer-
tain chemical and histolagical traits and their associa-
tion with tenderness. Hiner et al. {19537 reported that
meat exhibiting musele Gbers of small diauneter was
more tender than meac with large fibers. Locker - 1960°
was the first to suggest that the state of muscle con-
traction -as measured via changes in savcomere length)
was related to tenderness, Hereing ot all - 19630 re-
ported that muscles with long sarcomeres tended to
have low resistance to shear and thus were more
tender. TTUL 19661 sugeested that collagen solubility
rather than total collagen content noght be the anore
nnportant consideration when attempting to relate con-
nective tissue properdes to meat tenderness,

Previous rescavch has sugaested that muscles from the
satnes animal may diTer widely in tenderness charvae-
teristics. Detailed information regarding those factors
which are responsible for differences in (tenderness
;11!1011;{ II]US{'][‘S fl'f_)ill A COHIIITIOn ﬂniltol]ii{'ill ](K'Ell{”ll
should provide evidence {or identihcation of differenees
in tenderness mmong animals. Correspondingly. five
muscles from the lew steaks of a diverse population of
lamb carcasses were characterized using chemical. his-
tological and organoleptic parameters to provide such
data,

Experimental Procedure

A total of 243 ewes and wethers of hnewool and
mediumwonl parentage which ranged in age from 74 to
663 dave provided the leg steaks that were evaluated
in this studv. Five muscles from each of the 2453 lew
steaks were evaluated for tenderness and juiciness by a
rratned panel of three members. The semimembranosus,
semiendinosus. bice ps fomorls, vastus lateralic and rectus
femorts muscles were studied.

Three leg steaks which exhibited wide differences in
tenderness between nmseles were selected for chemical
and histological analvses from each of 10 chronological
age groups. Sarcomere length, muscle fber diameter,
total collagen 1as a weasure of connective tissue’ and
prreent sotuble collagen cas a measure of connective
tissie breakdown during cookingt were deterniined for
cacht of the muscles.

TABLL 1. PALATABILITY ANTTRIBUTES AN MARBLING
SCORLES FOR INDIVIDUAL MUSCLES FROM OVINE
LEG ROASTS

Tenderness Juiciness  Marbiing
Musele rating raling score!

Rectus femoriys .52 R 4.654

Vastus [ateralu 5430

Biceps femoris a0 2.57s

Serutendinosus £, 4458 RO
Semimembranosus 4,00 Bk

sted Means with different superscripts are significantly different
[P <.03).

" Marbling scores were coded as follows: 4 — slight amount; 5 —
stnall amount; 6 = modest amount; etc.
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Results and Iiscussion

The wowiitendinow and v fororts iaseles were sig-
nifranty mare tender than the other muscles studied
Tabkle
with the results for el reported by Ranshiottom et all
0 which suweested that the b femoric was most
tevdher. followed by the v ferern and that the ather
three neseles included i the pregent stndy were very
Snlar

e

ang e

These findings are n partial disagreenent

ntenderness.
Lichest poiciness rtings were given 1o b fonoris
fenmoric tollowed

v semitrershranosus, seris

terdineaes and o0 fatoradis) vespeetively, The negative
Table 2 for percent cooking

less wirh tenelerness and _iui(‘in['sx ratings 0oy aceount

coreelation coethieients
for the differences abserved inraste panel renderness and
“Table o especially i moisture and fat
are Jost st different rates by specific muscles. The sene-

FHCTIL S 500105

fondinoar had significantly more marbling than f.

femarts, o dateralns or v femoris, while the ro femorn

lad less narbine than anyv of the other muscles studied.

TABLE & SIMPLE CORRELANTION COEFFICIENTS Bi-
TWELEN WEIGHT LORSES, PALNTABITITY ATTRINUTTES
AND CHEONOLOGLOAL AGLES FOR MU RCLLIS FROM
OVINE LEG STEAKS

Tenderness Juiciness Cheanoingical

Trant

rating ralne ame el
Thaw deip luss, ) ] thlis ihit]
Ciooking loss, ) e ST [EIRAEE
Total weighe loss, - 13- —.1n 11,11

**

-p

<DL
<0,

Simple coreelation cocflictents between chewdeal, his-
tological and pailaability trans are presented n Table 3
Musele fiber diameter was positively ussoclated  with
clhvonelavical age. which has been reported by o number
of previous researchers. Sarcomere length was assoriated
with taste panel tenderness but displaved o low, non-
sienificant relationship with chronnlogical age. Percent

TARLE 4 SIMPLE CORKRETUATLIONN COUFFICIENTS, BUPWEEN CHEMICAL, HISTOTOGLOAL AND PALATARITITY
TRALTS
Variabie Coede Ry B 4 N} ti 7 I+ i L)
Fiber diameter, u 1 —dars s — g -.15" — .17 05 A 3aE g — g2
Sarcorere lenpth, g 2 .00 oA 37+ thl4* (h(}F (hh1** A3 —.0r
Molatare, 3 — .47 - ar* trirl 00444 — 02 — T (1.17*
Iat, whole tissae hasis, 7, + (s {hitl - Lt 1).27%+ 1 0.07
Fat, moisture free basis, 25 3 ~il] — 14 DR .14 1,118
Calliszes, whoie tissue basis, g ‘g i i3 [[Ry 11 04145 *
solubie collasen, 7 7 — ai** (pugE*
Tenderness riting I — A DAY
Age. davs 2] —. 1"
Collagen, moisture and fat free

brisls, Tmgogl ke
PG

*P0n.

TABLL 0 CHEAMICA,, THSTOTOGIOUAL ANTY TENDLR-
NESS OVALUES FOR OINDIVIDUAL  MUSCLES FROM
OVINE LEG STEARS

Semr- Semi-
HIETR- tew- Biceps Vastus Rectus
Trait hranosus  dinesis femaris lateralis  femoris
Fiber dianerer, g 42,2850 40 He ERNE 44,581 42 ge
Sarconere
lemgtl, u 1.7 2ds 1.4jed 1.4 2.03b
Tenderness
rating' Juane [P 3.2t a.an th.he
Coliagen, whaole
tizganr hasis,
mg s $.2e e ERL oA
Colbagen, winisture
—fag free Dasis,
mg g 185 2000 2 A RENEL
Saluble
collagen, 7} 7ok it 14).4s 7.ib

sted Menns bearing different superseripts are signiticantly different
PP

EMeans based on a 9-point hedonte scale (4 — like extremely:
I — dislike extremely ).
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soluble collagen had w low bur sienthicant correlation
with taste panel tenderness and a significant negative
associadion with chronological age.

Fau pereentages. on both swet and diy mosele bases,
were stgnmificantly lower for the semmmembraneous
musele {data not in tabular formi. It s interesting
i Table 47 that tenderness ratings were also Tower for
the sermimembranoswes muscle. Semito ndinosus muscles
exhibited  significantly smaller fiher diameters, longer
sircomeres and higher tenderness ratngs CTable 45 thus
substantiatiiyg previous reports that ruuscles with longer
sarcomeres were mere tender,

AMean values for collugen content and solubility are
presented i Table 3 There was oo sienificant dufer-
ence i collagen content, either on whole tissue or
moisture and fat free tissue hases. between the wemi-
memtbranavus or semitendimosus museles, but collagen
content was significantly ingher in the b femoris and &
lateralts muscles, The b, femorts muscle was signiftcantly
ligher in percent soluble coltagen than the other nnseles
studied. The differences in collagen solubility for the



TARLE 5, CHESNMICAL, HISTOLOGICAT AND TENDERNESS VALUES FOR OVINE LEG STEAKRS FROM ANIMALS OF
VARIOUS CHRONOLOGIUAL AGES

Collagen, Clolinen. Sohuble
tibyer SArconure Tenderness whole fesar sisture - e collagen,
Aue gronp, dines diginerer, u length, u ruting' brasis, g g free basis e ¢ i
Fess than T Hlaghen 1.4n S EaLL EHEIEIN 1740
1 — 1 e 1.0s L 1.iist 21 70, Gk
T — 2 Flyabed LY RS SNILL 2 B
A NI Y A0 sl JA)s Ah AR RN EAIE
DHI 540 At PRVL] RV 5.7 U T '
RETTIEE N JAcpeh 1.te 5.7 RREEY 20,7
A0 — Al EERTE 1.us G.1slb Aystb AR
dnit — 3 EARRLAN 2.0s sl PR PRRIEIN
320v — SBU 0= 1.4e A8 bt ARSI
Muore tha S8 ERR 1= SR PRI PIENIES

sl NMeans bearine diflereng superseripts are signiticantly ditterent 01050

A eans hased onoa Sepoant hedonde scale 0

bo fewrris musele coupled with differvnices in fiber
diatnetey and sarcomere length probably account for the
observed differences in tenderness (i Fable 11, However.
the sientheant differences in tenderness between the
senvimemibianoan and semitendinosus nuscles were not
assoviated with changes 1 either iber diameter or per-
crnt soluble collagen,

AMean values for cliemival and histological traits for
rach age wioup are arranged In Table 5. Tendeiness
ratings decreased  as chronological age inereased, but
theve wis no steniticant difference in sarcotere length
amoiy age groups | lable 50

Collagen content {whole tissue basisi did not vary
siwnilcantly between age groups which supports the oh-
servations of Gall et al, (19630, Tlowever, there was a
sgrificant decrease in collagen content with an incredse
in clironological age when collagen was determined on
& molsture and fat free basis. Mean valnes for pereent
sofuble collagen signiticantly decreased among samples
from the voungest to eldest Loubs which supports the
reports of Hill {19660 aud Herring et al. 1967 that
colligen solulality sipntficantly decreased with inereased
clhironolonical age,
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Mechanical Methods For
Increasing Tenderness in Lamb Carcasses

EviLyN Qurarrier, Z. I CARPENTER,
G € Sarrree, BWL BErry
anp RO W

Stvarmary: Two methods for the sispension of lamb
careasses during the chilling process were mvestigated
to determine their effects on tenderness. Previous work
wsing heel had shown that the Texas A&M Tender-
streteh method of suspending carcasses by the ahturator
foramen of the sehium could increase the tenderness of
the commerclally important muscles of the round as well
as the longiennes, In the present studv, lews and loins
from 28 lamb carcasses, hall suspended by the conven-
tional method and the other hall snspended by the
tenderstretch inethod, were evaluated by use of sub-
tective and objective measures of tenderness. The tender-
stretels miethod significantly 1ncreased tenderness as
shown by the following tests: orgamoleptie evaluations
of the longissimeny and the muscles of the leg reast and
shear force determinations and sareomere lengths for
the longisstmus, Carcasses suspended by the conventional
method had significantly langer sarcomeres i the fisoas
nusele. hut no significant differences were observed in
shear foree determinations for the peogs, Standard de-
viations for all measures of tenderness were relatively
small which indicated that mechanteal methods for
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increasing tenderness may reduce the variability in ten-
derness between animals.

Introduction

Since tenderness is perhaps the most important com-
ponent of palatability and is thus of major concern to
the consumer, a constant search is underway for new
methods to increase tenderness and lessen the variability
in tenderness among animals. Researchers are currently
investigating mechanical methods for increasing tender-
ness. One particularly promising method for increasing
the tenderness of beef is that known as the Texas A&M
Tenderstretch process in which carcasses are suspended
by the aitch bone rather than by the achilles tendon.
This method of suspension prevents the shortening of
the muscles in the round and loin regions, since both
the hindshank and forequarter serve as cantilevers to
straighten the vertebral column and thus prevent short-
ening within these muscles during the onset of rigor
mortis. However, the muscle of greatest economic value,
psoas major (tenderloin), is not stretched as much as
it is in the conventional method of suspension. Since
the psoas is tender naturally, this is a less critical prob-
lem than it may first seem.

Herring, Cassens and Briskey (1965) observed that
those muscles which were allowed to contract and thus
shorten during rigor mortis would be tough whereas
those restricted from shortening would be relatively
more tender. It was further demonstrated that the car-
cass position during the chilling process was responsible
for the phenomena that some muscles were stretched
more than others. Muscle contraction or shortening
occurs when the basic contractile mechanism shortens
the sarcomere by the formation of actomyosin and the
interdigitation of actin and myosin filaments. Locker
(1960), employing sarcomere length as a measure of
the degree of muscle contraction, discovered that mus-
cles that shortened less had longer sarcomeres and were
more tender.

This experiment was planned as an extension of the
Hostetler et al. (1970) research to determine whether
the Texas A&M Tenderstretch process could be ex-
tended to lamb carcasses with success similar to that
obtained with beef.

Experimental Procedure

Twenty-eight lambs processed at the Meats Labora-
tory, Texas A&M University, were randomly assigned
to one of two groups involving the control (conven-
tional method) or the experimental tenderstretch meth-
ods of suspension. Carcasses in the control group were
suspended in the usual manner by the hind shanks.
Carcasses in the experimental group were suspended
by the conventional method during slaughter operations
but were resuspended 1 hour post-mortem by inserting
a hook through the pelvic cavity which allows the legs
to drop to a position more nearly like the position of
a live lamb in the standing position. Forty-eight hours
later, the leg and loin were removed from each carcass,
wrapped and frozen. The legs and loins were subse-
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quently removed from frozen storage and fabricated to
provide two leg steaks and five loin chops (1% inch
in thickness) and identified according to anatomical
positions, Cuts used for taste panel evaluations and
shear force determinations were oven-broiled in a
177° C oven to an internal temperature of 75° C.

Three cores (Y2 inch in diameter) were removed
from the longissimus of one loin chop for Warner-
Bratzler shear force determinations. Similarly, one core
was taken from the psoas major of two loin chops
for shear force tests. Organoleptic evaluations for ten-
derness were performed by a seven-member trained
taste panel using three of the loin chops and the muscles
from one leg steak. Samples were taken from the psoas
and longissimus of one loin chop for histological pur-
poses. A phase contrast microscope was used to deter-
mine average sarcomere length (as a measure of de-
gree of contraction) from 500 sarcomeres in each
sample.

Results and Discussion

Data in Table 1 reveal significant differences between
control and tenderstretch samples for all of the traits
considered except that for Warner-Bratzler shear force
determinations on the psoas muscle. The latter finding
may be attributed to the difficulty experienced in ob-
taining representative cores because the muscles were
so small. Shear force determinations for the longissimus
revealed significant differences (P<<.01) between treat-
ments in that tenderstretch carcasses were more tender.

Organoleptic evaluations by the sensory panel indi-
cated significant differences (P<.01) between the two
treatments. Although chops from the tenderstretch
group were more tender, both groups of chops were
assigned scores in the acceptable range (five and above).
Significant differences (P<.01) were also evidenced in
the organoleptic evaluations of tenderness for the leg
muscles. In this case, the mean value for the control
group was 4.69 which denotes a slight degree of un-
desirability while that for the tenderstretch legs was

TABLE 1. MEANS AND STANDARD DEVIATIONS (SD)
FOR TASTE PANEL RATINGS, SHEAR FORCE VALUES
AND SARCOMERE LENGTHS OF LOIN CHOPS AND LEG
ROASTS FROM CONTROL AND TENDERSTRETCH CAR-
CASSES

Control Tenderstretch

Mean SD Mean sSD

Loin chop tenderness rating! ~ 5.22** 1.29 6.49** 742
Leg steak tenderness rating’ 4.69%* 592  6.89** 469
Tenderloin shear force, 1b 6.94 .742 7.07 1.36
Loin chop shear force, 1b 11.49%* 2.25 8.76** 1.56
Tenderloin sarcomere

length, u 2.91** .10 2.43** 224
Loin chop sarcomere
length, u 1.70** .14l 1.96**  .14]

1 Means based on a 9-point hedonic scale (9 = like extremely;
1 = dislike extremely).
** P <.0l.




6.9 which s considered a desirable rating, Of con-
siderable interest to industry is the fact that the stand-
ard deviadons (0592 and 0469 were small. This sug-
gedts that the vanability in wnderness between animals
mav he lessened by using mechanical wethods to in-
crease wnderness,

Sarcomsere lengths were measured as an indication
of the deeree of musele contracuon that oceurred dur-
ing rigor mortis. Mean values for sarcomere length of
the foear were significantly different {P<Z 017 between
the two treatments. In this instance, the control group
had lonser sarcomeres which is in agreement with
Hostetler ¢t o1, (1970, The conventional method of
suspension stretches the peoay to an extent not achieved
via the tendersuretch suspension svstern. Significant dif-
ferences P« 017 were alsao observed between treat-
ments {or sarcomere length of the longisanius,
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Shrinkage Loss
Of Wholesale Lomb Loins

B. W. Berry, G. C. SMrrer
anNp 7. 1. CARpPENTER

Summary: Twentv-four lamb loins were divided mnto
two aroups to test shrinkage loss. Twelve of the whole-
sale Lnabh loins with 018 inch or more of external fat
over the center of the riheve comprised one group,
while another 12 loms with less than 018 inch of
external fat were selected to represent the other group.
The swholesale Inins from the left side of each carcass
were conpletely trimmed of external fat; no trimming
was performed on the leing from the night side. All of
the toins were placed in refrigerated storage at 35°F,
and shrinkaze was caleulated at each 48-hour interval
to 1t hours after placement in the cooler.

Trinnmed loins exhibited greater weight losses than
the untrinuned foing for all time intervals studied, re-
wardless of the amount of external fat thickness. Gen-
erallv. loins having (.18 inch or nore of fat displayed
higher weight losses than loins with less than 0.18 inch
of external fat cover. Higher initial weights, greater
lotn lengths and larger amounts of fatr toim were sig-
nifcantly related o reduced amounts of shrinkage loss
i trinmed lanb loins. While tmitial Ioin weight ex-

hibited a high negative correlation with shrinkage in
antrimmed loms, loin length and musele surface arvea
measureinents were generally unrelated to shrink, In-
creasing amounts of fat thickness over the ribeve were
actuadly assoclated with greater shrinkaege in whalesale
lamb loins which were not trimmed prior to storage.

Introduction

Factors assoctated with lamb carcass shrinkage have
recently  received  constderable  attention (Field  and
Riley, 1968 Carpenter. King and Koenig, 1969: Rea,
Swith and Cuarpenter, 1970 and Carpenter and Smith,
169701, However, the dentification and evaluation of
factors affecting shrinkage of lamb wholesale cuts huve
not been established, Meat retailers often consider the
purchase of lamb wholesale cuts, rather than lamb car-
casses. to be more desirable in situations where the mer-
chanduing of only certain retail cuts is feasible. How-
cver, the fabrication of lamb carcasses inte whalesale
cuts creates additional surfaces of exposed nusele which
are susceptible to weight loss. dehvdration and discolor-
ation unless subtable packaging is provided. The pur-
pose of this study was to determine the effects of vari-
ons carcass charaeteristics on shrinkage of trimmed and

amtriumned wholesale tamb loins over a time interval

sunilar to that required for the distribution of lamb
wholesale cnrs trom the packer to the retailer.

Experimental Procedure

Twelve wholesale lamb loins with 018 inch or more
of external fat thickness over the center of the riheve
and 12 additional wholesale lamb loing with less than
0.18 inch of fat in the same location were selected for
this study. The whoelesale loins were removed from
individual earcasses approximately 4 davs after slaugh-
ter. Fach loin was carefully split on the nid-line in
order to leave a portion of cach vertehrae on both
sides of the loin. Loins from the left side of each car-
cass were completely tnimmed of external and internal
fat tn a manner to prevent scoring the external sur-
face of the muscle. Data collected from ecach carcass
andor loin included final carcass grade, initial loin
weight., length of loin. muscle surface area on the rib
and sitloin ends. fat thickness over the center of the
ribeve and opposite the pliteus medins muscle on the
sitloin end. and weight of trimmed fat.

After cutting and trimming, the loins were placed
in a cooler maintained al a constant temperature of
357 F. All loins were weighed at 24-hour intervals to
144 hours. Percent shrinkage, as deternuned by weight
loss, was calculated for each loin for each 48-hour
interval as well as for the total 14-hour period.

Results and Discussion
Considerable discoloration and dehydration was ob-
served on lean cut surfaces of both wrimmed and un-
trimmed loins after 144 hours of storage. This dehydra-
tion was probably responsible for the absence of sline
formation or off-odors on the loins.

Greater shrinkage occurred in trimmed loins than
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TARLL L MEAN VALUES FOR PERCENT SEIRINKAGL
OF TRIMMED AN UNTRIMMED WHOHLESATE TLANME
LONS AT WVARIOUS TIME INTERVALS FOLLOWING
BREAKTNG

Pereent weight losy

Fxteenal fat thickness and processing categories' ?

Tntervnl a8,
after anel over

L aking

MN1e i,
el over

.35 thin Tess thin
hH I, IR
ftrinued t forinonedt funtrinumed ) Sunteimoimed )

=it b VL IRIELL AHTE ERAL
- Ly AT Rt [ERAE 1B
Y-l hr RN Rl [RINAL 1,700
t-144 hr [0 Hie N 7oA hoalt

s M eans o the sie line bearing the sane superseripe do not
dufer signdheantly <055

Phxternal far ssessueement taken over the conter ol the ribeye ot
the rib end of the loin,

Tritened Lamb lodns were completely weimmed af afl externad
Aand internal fue, while na teinming was performed on wnetinoed
bty Tuins,

antrinned loins for each tme interval studied (Table
1. Althouet the differences were not significant, greater
moisture loss acenrred i both trhnmed and untrinmmned
loins thit originally exhubited 018 tnch or wore of ox-
trinal fat when compared with loins displaving less
than 018 aneh of fat. Fhis 18 in controst with the
veports of Field and Raley i1968:. Rea. Smith and
Carpenter 719705 and Carpenter and Smith 19700
whi suggested that increased amounts of external fat
were associated with lower shrinkage lowes. The shrink-
age losses in tire present study were much greater dur-
ing the first 48 hours of storage than in the subsequent
96 hours of storage for loins in all fat thickness and
processing categories, Approximately 30 percent of the
total shrinkaze occurred during the first 18 howrs of
storage. The latter Anding was attributed to surface
dehvidiation and drving from 0 w18 hours after fabri-
catinn, which swould linmit molsture loss fronn the tntertor
of the loin, Certainly the 9 to 11 pereent total shrinkage
of trimmed lamb loins would be greater than the in-
dustry could tolerate. and the 6.3 te 7.5 percent total
shrinkage of untrinuued loins represents a sgnificant
monekary foss,

TABLLE 2. SIMPLE CORRELATION GCOEFFICIENTS BE-
TWEEN CERTAIN CARCASS CUHARACTERISTICS AND
SHRINKAGE OF TRIMMELD LAMBE LOINS

Struple corvelation coeflicients betwern certain carenss
characteristios and shrinkage Iosses fron timmed Ll
loms are presented in Table 20 Increased loin weight
was associuted with decreased shrinkage as a result of
less surface arva per unit of loin weight, which is similar
o the relotonshup reported by Rea et all (19700 fo
lumh caveasses. Also. longer loins were assoctated with
siemthicantly Tower weight losses. Sinee loneer Toins would
have greater proportions of swrface area exposed on the
darsal surface as compared to that on the ril and sir-
loin ends. 1t s likely that the wajority of molstuie loss
ocentrs at the b and sivlemn end swrfaces. This s suh-
stantiated by the correlotions hetween shrinkage  {oss
and surface arveas at the rib and sirloin ends which were
negative et somewhat lower than those for loin length.

The relationship between USDA carcass grade and
shiinkace for untrinoned loins (Table 30 9s stimilar
o that observed for trimmed Joins (Table 200 1t s
possible that mereased wusele velume and greater fat-
ness e cotpensating Tor shrinkage in untrinuned loins,
Heavier untrimmed  loins, ke vimmed Toins, exhibited
i lower percent swetehit loss at 144 hours after break-
ing. Howwever, the other Toin characteristics [ength, sur-
tace areas at the mib wnd sirloin ends and {at thickness

nweasuretnents exhibited low and nonsienificant cor-

relations with welght loss Inoantrimmed  loins, Sinee
hesvier loins displaved lower shirinkage  losses,

there
nust he other doin characteristics, not considered in
this studv, that aie posttively related o weight and
negatively related to shrinkage, The wide differences
hetween the correlations in Table 2 d those presented
in Table 5 are puzbng, cipecially when considering
that the trimrged and untrinuned  loins are from the
left and mght stdes, vespectively. of the sime carcasses,
No explanation can be provided for the 030 correla-
tion hetween fat thickness over the riheve and percent
welght loss. especially sinee o correlation corflicient
of 11.74 was obtained between Tat thickness over  the
ribeve and fat trim from the eimmed whaolesale Toins,

Further evaluations of these variables and additional
[actors and their relationships to shrinkage In lumb loms
need to he conducted. Additional rescarch is presently
underway involving the shiinkage of trinnned and un-

TABLE 3. 5IMPLE CORRELATION COEFFICIENTS BE-
TWLELEN CERTAIN CARCASS CHARMCTLERISTICS AND
SHREINKAGLE OF UNTRIMMELD LAMB LOINS

Percent weight loss:

Characteristic 144 hr after breaking
Percent weight loss:
Characteristic 144 hr atter fabrication USDIA carcass grade U
Initial welght of untrivmed loin, b TR
USDVA carvuss srade 01 Lengih of wholesale lamb loin, i, --.08
Inital wenht of thmned Jon, 1 T Suscle surface arca -rib end of low, sq in. — W
Length of wholesale lamb Yo, in. E S Muscle surface area -sirloin end of loin, sq in. — 03
Musele surface area —rib end of loln, sg m. ERN Fat thickness over the center of the vibeye, i .30
Muscle surface aren —sirloin end of boin, sqin. =48 Fat thickness aver the center af the
Fat teim of whulesale loin, o« — .53 exposed sirloin end, in. KR
N o— M4 N = 24,
P, * P
**peal Pl
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trimmied amb Ieins in owhich impermeable doe cover-
ines wirre applied to exposed musele surfuce areas.
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Effects of Vacuum Packaging
On the Retail Acceptability
Of Lamb Cuts

I E. JerEstram, J. O Reacax. (G O Saarrn,
7.1 CarrENTER AND HL W Kaarsran

Starmary: The datin from this senes of experiments
ralse sericus questions regarding the feasbility and use-
fulness of vacunn packaging as a means for extending
the storage Die of lamb cuts, Sirloin and b chops from
vacum-packaged loins were highly undesirable in odor
after stovage at 07 € for 14 davs and were less juicy
amdd favorful than their fresh connterparts upon cook-
ine. Fresh leg roasts were superior to vacnum-packaged
cuts in color odor flavor, juiciness and overall satisfic-
tint, Aging of b loms i vacuum packages vesuled
1 osignicant advantages 1o tenderness: however, overall
paratabnlity was rednced because of the off flavors that
deveroned during storage and during retatl display,

Introduction

The majority of the famh production 1 the United
States occurs at relatively great distauces from the areas
ln which the major portion of the lamb ks consumed.
The distance between areas of production and consimp-
ton results noan approxunate tme lapse of 8 davs be-
tween siauchter and the subsequent sale of lamb cuts
te conners, Ths time lapse results in varving degrees
of qodsture logs and product degradagon during storage
and transit. A nmher of atterupts have been made o
allestare these problems including the wse of vacuum
packaging for primal cuts,

Jove, Kintaka and Ocdal (196270 and Badl, Clanss and
Stiey L4937 reported that meat products were nore

acceptahle, both bacteriologically and organoleptically,
if oxvgen was excluded during refrigerated storage. Be-
ban, Kraft and Walker {1970 veported that the ex-
clusion of oxvgen from the package controlled narmul
mwear spoilage. Rikert et all 1937 reported that a
vacuurn i the package wis necessry to maindain
nortnal meat color: while Kraft and Avres 19520 and
Beban, Kraft and Walker - 19700 reported that normal
meat color contd be maintained for periods of 12 or
30 davs, respectively, by ovacaun packagmg,

The present stadv was initated to determine the
feasibility of vacuum packaging as o means for extend-
g the storave Nfe of lunh cuts,

Fxperimental Procedure

Al of 762 Lamb ents including 12 pairs of
shoulders, 13 pairs of sirloins, 28 pairs of racks, 118
pairs of loins and 180 pairs of leg roasts were ntilized to
determine the effecis of vurunme-packed stworage on the
subsequent shelf-life and palatabilitv of retall cus, One
ent from each par was vacuwn packaged and held
ender refngeration for periods as Jong as 42 davs, The
uther ent from eacl pair served as s comurol. Batl:
storedd cuts and contrals were displaved under normal

retai] vonditions and were evaluated for acceeprabilite

after varving perieds of retal displav, Aceeptability was
deterimned by use of subjective measurements for color,
odor and/Zer palarability and  objective mewsnrements
tor the Jevel of yerehial spolage.

Results and Discussion

Stoalder voasts that were stored without protective
wrapping uatenals exhibited  significantie P (H
more destrable color and odor. but significantly greate
e 05 welghit losses during storage and display than
their vacuwn-packaged counterparts. The latter find-
iy resulted primarily from the necessity for more ex-
tenstve facial trimming of these curs than their paned
counterparts which were stored ander vacuum (Table
1. Both rib and sirloin chops exhibited nonnal lean
colors upon fabrication from whelesale curs which had
been stored under vacuum at 0% ¢ for 14 davs. How-
ever, tite color of hoth fresh chops and chops from
vacuin-packaved racks and siclomns deteriorned sipni-

TABLE 1. COLOR SCORES, ODOR SCORES ANDOWLETGHT
LOSSES DURING STORAGE AND DISPLAY FOR SHOUIL-
DER ROASTS STORED 12 DAYS AT o G UNDFER VAC-
UM GOR WITHOUT PROTECTIVE WRAPPING

Weight loss during
storage and display
Calor Chdor and from

Treatment scorel  score? facial teimming, 7

Varur packaged tidae [l btile
Free-air storage RV A IR

' Means based onoa Sepoint scale 01 — vees bright B
or preenish )

2 Means based o a 3-point seale 11 = no deteetable odor, 3 -
definite objecrionable ador ).

sb e s bearing different superseripts differ signifcantly (P <0000

grevish
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TARLE 20 COMPARISON OF COLOR SCORES, OLDOR
SCORES ANDWEIGHT LOSSES FOR FRESIT LEG ROASTS
AND LEG ROASTS STORED 14 DAYS AT 07 UNDER
VAT LN

TABLE 10 COMPARISON OF MEAN PALATABILITY
RATINGS FOR FRESIE CHOPS VERSUS CIHIOPS FROM
MACLUM-PACKAGED LOINS FROM CARCASSES OF
THRELE WEIGHT GROUPS

Woeirht loss during
Color Odor storave and display,

Treatnent score! soore? e
Fresh lea roasts dlds TL0He 0.2f=
Vacuure-packaced

lee ronsis S04 2.4ph 1.5t
PAfeans based on oa tlpoint seale 11 - very brisshos 4 = gresvish
ar greenishl,
20 eans bised anoa depoint scule 11 = u detectable odoer: 3

detimite f'Jh_jt‘f‘Iil‘m;\hh' ccdone
At Aleans bearing differente supersoripts ditfer stonificantly
PPesn,

ticanty during the second dav of retail display, Further-
mine, the sirloin and rib chops from vacuume-packaged
cuts were highly undesirable in odar and were signihi-
cantly less desirable than their fresh counterparts. Cor-
respondingly, the feasibility of vacnum packaging as a
method for protecton of racks and sivloins during ex-
tended storage must be seriously questioned.

Fresh leo roasts were superior in color, odor and
welght Ioss during storage and display { Tables 2 and 35
when compared to roasts that were stored 1o vacouom
packages. The pattern of ecolor deterioration was quite
sinilir for both the {resh leg roasts and leg roasts that
were stored under vacuum, since both sets of roasts
deteriorated sienificantly in color during each 18-hour
mmerval of retall display. With the exception of ten-
derness. fresh leg roasts were sigmificantly superior to
their stored counterparts for all palaabilice: atrributes
iTahle 3

Fresh lom chops were superior inappearance to their

TABLE 50 COMPARISON OF COLOR SCORLES, ODOR
SCORES, WEIGHT TOSS DURING STORAGE ANIDY DS
PLAY AND PALATABILITY ATTRIBUTES FOR FRESH
LEG ROAYTS AND LEG ROASTS STORED UNDER WAC-
UM FOR AN LONG AS 42 DAYS

Vacuum-
Fresh packaged

Trait leg roasts leg roasts
Colar score! Aa3le A5
COdaor scove? 1.0k 2240
Weightlossduring storage and display, 7, (h24e 045t
Flavor rating? G3.04s 3.17%
Tenderness rating? 590~ B0k
Juiciness rating® tr e S.49]b
Crverall satisfactian rating® 3.70s 5,270
Shear force, semimembranosus, b B.74n YRV
Shear foree, biceps femoris, b ER-EL .00

! Meuns based on a point scale i1 — very bright; & = greyish
or preenish.

*Means bused on a 3-point scale {1 = no detectable odor; 3 =

definite objectionable ndor),

Means based on a fpoint bedonic scale (9 = like exwemely;
I = dishike extremely ),

st Mreans bearing different superscripts differ significantly
[P=.0ai,
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Carcass weight group

Light Intermediate Heavy

Fresh Stored Fresh Stored I'resh Stored

Flaver rating® Bolde G50 RALE LI T [ERE LI PRt
Tenderness ratingt 5,898 6.3k B4 5 T T LA L)
Juiciness ratine? Ho3ls Bl 0 424 s ERE YA

Overall satisfac-
tion vating! fi (pa O Gl SR LI YR L PR T R

b Means bagsed onoa U-point bedonie scale (9 = fike extromely:
L = dislike extremely

b Means bearing cifferent superseriprs diflfer significantly
PPl 410

viacnuni-packaged counterparts afwer the second or third
dav of reridl displav. While normal lean color was
maintained  during storage o vacaum packages. the
color was less stable alter storage than for those pack-
aged In the Tresh state. The odor of chops fram vacuum-
packaged loing was inferfor o that ol fresh chops
throughout the period of retadl displuy. The ador of
chops from vacunm-packaged Ioins beean to deteriorate
almost immediately upon rewmoval from storaze. while
the odor of fresh cliops remained desirable until the
thivd ov fourth dav ol display.

Baetertal counts for fresh loin chops were significantly
lower nitinlly and at each period throughout display
thun  thelr stored counterparts. Bacterial counts in-
creased signmNeanty during each interval of retall dis-
plav for both kinds of chops, except during the first
day of display for fresh chops.

Fresh chops were stenificanuy more desirahle in flavor
and overall satisfaction characteristics in light and inter-
mediate weight groups, while Juiciness ratings differed
significanty only for lightweight carcasses {Table 11,
Chops from vacuum-packaged loins were significantly
more tender in light and intermediate weight groups,
Fresh chops deterorated o flavor hetween the first and
seventh and seventh and ninth davs of retail display
and 1n overall satsfaction between the first and ninth
days of display. while chops from vacnum-packaged
loins deteriorated significantly in flavor and overall satis-
[aetion between the first and fifth and ifth and seventh
davs of retml displav. Fresh chops lad  significantly
higher seorcs for flavor and overall satisfaction than
their stored counterparts duving every interval of retail
display, which indicates that a significant reduction in
flavor desirability occurred during storage in vacinn
packages. Chops rom vacunm-packased loing lost sie-
nificantly less weight than their fresh counterparts dur-
ing retail display.
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Retail Case-Life of Lamb Chops
From Carcasses of Different
USDA Yield Grades

1. E Jeremiag, | O Rracax,
G, C. SantH axn 7. [ CARPENTER

Staaiary: At the present time, loin chops from Tanh
carcasses can he expected to have o retail-case  life
approximating 2 to 3 davs, Discoloration appears to
be the luniting factor for determining case life of
lamh cuts, and onece the color has detertorated to the
point of unsalalnlity, the other factors which deter-
nuine shell-life are of little importance, Correspondingly.
the longest retail-case life can be expected frow those
carcasses of intermediate vield erades USDA Yield
Grades 2.3 and 4 and the shortest case life expee-
taney i associated with carcasses of the highest and
lowest vield erades.

Introduction

A mijor factor which deterinines the ultimate ace-
ceptability of Jamb as a {resh meat invelves the lensth
of tine lamb cuts will vomain acceptable to the con-
suner in the retail case. Retall cuts of lanb lose ac-
ceptability for a number of reasons and may becore
nnaceeptable either from discoloration. the production
of ofl-odors or the incidence of off-flavors, Chunzes in
color and/or odor detract from the initial salability of
the product. while changes in flavor will deter or pre-
vent subseguent sales of the product.

Fxperimental Procedure
A total of 148 lamb carcasses were selected to rep-
resent cach of the five vield grades among carcasses
of U5, Cholee quality and vield grades | and 2 among
carcasses of U8, Good quality. Carcasses were selected
from w commercial processing plant and were strati-
fied into three groups on the basis of specific ranges

e carcass weight. The carcasses were transported ap-

proximately 190 miles and falnicated on the eighth
dav post mortem. Five loin chops from vack carcass
m the light and heavy sweight aroups were wrapped
10X\

wen permeable ihn and displaved uader normal
retail conditions.

Bacterial plate counts (1o cnumerate bacteria Capi-
ble of producing spoilage at refrigeration temperatures'
were determined at the time of Tabrication and afeer
1.3 and 9 days of retail display for the chops from
the 70 cavcasses v the mmternediate welght wronp and
aftev 1203 and 4 davs of display for the chaps from
the 78 carcasses in the light and heavy weight groups.

Color and odor of chops frane carcasses in the inter-
mediate weight group were evaluated after 13 5,
7oand 9 davs of retail displav and from carcasses in
the light and heavy sveight groups after 1020 3 and f
davs of retail display. Weight loss of loin chiops was
measured after 3 and 9 davs of retall display for the
70 carcasses i the intermediate weight gronp. Loin
cliops were removed fron the rerail case at the end
of cach display periad. frozen and subsequently eval-
uated for palatability uwsing a trained  threeamember
panel.

Results and Diseussion

Data in Table 1 mdicate that chops from carcasses
which differed in vield grade did not differ sienificantly
- the amount of weight Toss durine the firse 5 davs
of retail display. However, loin chops ftom 1S, Good
carcasses sustained greater weight losses during the 5th
through the Gth davs of vetail display than thelr TN,
Choice counterparts, Spoilage due 1o bacteriad erowts
was more prevalent for chops from carcasses which
were Intermediate in fatness, and the period preceding
rapic inicrobial prowth appeared o be longer for chops
from U8, Good carcasses ‘Table 21,

Objectionable odors appeared more vapidlv among
leaner chops and in chops from carcasses of the Good
orade  Table 270 However, off -flavors appearcd to de-
velop more rapidly in fatter chops. These results sug-
gest that the off-odors associated with hacterial spotlage
of lamb chaps probably result from protein breakdown
while the off-flavors assoclated with swch spoilage are
probably a resnlt of fat breakdown.

TABLL 1. COMPARISON OF WEIGITE LOSS DURING
DLSPTAY FOR CHITOPS FROM VARIOUS YIELLD AND
QUALTTY GRADE GROUPS

Weiglt loss, 7,
[Days of display

OQuality-vield

grade rroup i ]
Choice-1 3.6t 49T
Cholce-2 frdds 4.750b
Chalce-d 1.1t 3,400«
Chaice-4 EREL D
Choice-5 424 3,7abe
Good-1 .23 Bt be
Good-2 4.31e B.le

ate Means with the same superseript do not differ sigoificantly
H L VSR
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TABLE 20 PERCENTAGES OF UNACCEPTABLE CHOPS BASLD ON COLOR, ONOR, FLAVOR OR MICROBIAL (CON-

SIDERNUTONNS

Percent unacceptable chops

Cholee Choice Choice Choice Choice Goad {ond
1 2 3 4 5 ] 2
Color score!
iy 1o oveta] display 42 0 ( f 4 i 4
Doy 3, retadl display Al 3 it o4 ot 38 45
Dy 3, retail display 50 () 7 it 60 t() an
Dyav Y, retadl display 0 B ) )] ) 40 ey
Odor score?
Ty 1, retand displin B H l 5 tt 12 4
Iyay i cetail display 14 3 14 b 28 A% &1
Pray 5. eetail display Mt 70 ) il b0 60 e
Fray 4 reeadl displav F Hit L{K) 1K) 4 Lty 14
Flavor score®
Dav b oretail display t a u 1] i} 4 th
Dav 5, retail display 20 t 1 i 30 20 bit
Drav 9, retail displav it Lt E(t kil a0 A i
Microhial count?
Day 1. retail displav i 8 25 4} 7 i 25
hy 3, rvetail display a0 A 30 30 11 B1! 0
Dav ™ retail display 8 3 £ 40 30 ) Hi
sChops exhibiting color seores higher than .0 were considered unaceeptable.
? Chops exhibiting odor scores higher than 2.3 were considered unacceptable.
FChops extilbiting flavor ratings lower than 4.3 were considered unaceeptable.
* Chops #xhibiting microlial counts higher than 7.0 (logo were considered unaceeptabsle,
Discoloration of the lean was the primary Lmiting Acknowledgment

factor determining ultimate case-life. and leanness ap-
peared 1o be an asset for maintenance of a salable
color in loin chops :Table 3°. However, some chops
from wvield erade 1 UUS0 Chotee carcasses are suffi-
ciently dark initially to be considered unsalable Table
2. It was further noted that cheps from US, Good
carcasses  discolored  more rapidly  than  their US.
Choice counterparts { Table 21

TABLE 3, FXPECTLED SHELVF-LIFE OF CHOPS FROM
VARIOUS YIELD AND QUALITY GRADES BASED ON
COLOR, ODOR, FLAVOR AND MICROBIAL CONSID-
ERATIONS

Expeered days of shelf-life

Busie
Cruality — vield dicrobial

gracde group Clolor! Odor? Flavor® count!
Choice-] 1.5} fr. 500 18.110 200.0K)
Choice-2 PR 7.0H) 15,349 20,00
Cholee-d 4.5 Q00 17.0%) 16,440}
{hoice-4 245 11,00} 1133 14.83
Choice-D 200 W 19,40 181,20
Good-1 345 5,77 |7.24 15,50
{Good-2 REL] 14 [RERFLR 1303

! Chops exhibiting color scores higher than 6.5 were considered
unueceptable,

2 Chops exhibiting odor scores higher than 23 were considered
uniereeptable.

FChops exhibiting Baver ratings lower than 4.5 were considered
unucceptiable.

* Chops exhibiting wicrobial counts higher than 7.0 {logind were
considered unacveptable,
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Relationships Among Certain Indicators
Of Lamb Carcass Maturity

B. W, Brray, (5. €. Syuru
anD 7. 1. CARPENTER

Sumsary: This study involved the evaluation and
comparison of certain maturity indicators for 21, 58
and 33 lamb carcasses evaluated 24, 48 and 72 hours
post-staughter, respectively. Significant (P < .05 cor-
relation coeficients were observed among the maturity
mdicators evaluated at 48 hours post mortem, although
none of the correlations were partucularly high, Many
of the relationships among maturity indicators obtained
from lamb carcasses chilled 24 or 72 hours post slaugh-
ter were either low, nonsignificant andfor negative. It
is possible that many of the lamb carcass maturity indi-
cators do not develop sufheiently within 24 hours post
slaughter for accurate appraisal, Surface darkening of
flank muscles mav be responsible {or the lack of asse-
ciation between lean-color and hone-color scores for
lamb carcasses chilled 72 hours.

Introduction
The correct assessment of lamb carcass maturity, as
emploved i the USIDA standards, is of considerable
importatice to lamb producers. Lamb careasses display-



Mg indications of more advanced meenrity are required
e i e aluher levels of quality indicator scores to re-
i eiwible for a0 particular orade. Characteristies
wost ofter displaved by carcasses of advaneed maturity,
wx comnared to more vouthiul carcasses. are as follows:
Jdarke: {ean color in the Hank muscles. an absence of
volor i the break-tnints and ribs und a widening and
Jattening of the ribs. Oceasionally, ol carcasses ex-
hibit contrasting maturity mdiciators, soch as lghe pink-
colored lean 1o the flank with an absence of color in
the ribe and break-ioimes ors comverseiv. dark-eolored
lean i the flank with moderately red color in the ribs
and hreakiolnis.,

Carperter et ai. 19600 reported noosienificane dif-
erences g Shear foree values and tenderness ratines
ior loin chops Trom carcasses of A0 B oand Yeuarlinu
maturite cronps. However, Smith oer ol 19700 oh-
served e loie chops from Bomaturity Tamibs were less
tender thao chops frome A maturity lambs, Witk the
exveption of flavor, these workers were nnable to de-
et mewwngtul differerees e palatabibity between
lambe of A versns Yearline maturitv.

The present stadh was ininated o deternine  the
relationslips between certain maturity indicators for
laanly carcasses ar 24 48 and 72 Liomns after slauvhier

Experimental Procedure

Mawturity datn were vollected {romn a0 totad of 112
lamh carcasses at a commercial processing plant be-
tweenn Decersher and Ausust, This tioge inteerval was
chowen sn thar information conld He obtained  from
larb carcasses representing o swide racge in maturity
mdices, Homevers vory few carcasses possessiig niatur-
ity chiaracteristics hevond that of the Baminns elassfi-
caton were ohserved, The  time  nterval  Pollowlng
lavghter, when maturiee evaluations were made, was
recorded 1o facilitate allocation of carcasses e 24, 48
and P2-our post-slaughter catewories. Bach carcass

TABLL L NUMERTOAL CLASSIFICANTTONS FOR SCOR-
ING OROASES MATURUIY, RIE COLOR, BREAKJOINT
COLOR ANTY LEAN COLOR

[T BIRY
Ly
CAET N

tratirity IKib swd breakjoine

aronp color score Tean color score

A -t Rl A 12 Pink — =15
A =0 el — it Pink = 14
M= Rl - = it Pink — oL
B— 3 Moderately red + = % Ikwk pink - - 12
I3 -2 Aladerarely red # Thark pink =11
B4+ — 1 Aladerately red - 7 Dark pink | — 1D
Shightly red o} = 4 Lirhtred — ¢

Shigtitly red = 3 Lichtred -8

Sichtly red — = 4 tirhired + - 7
Practically devoid of red 40 = 3 Tl =
Practically devold ofred — — 2 Red 5

Noored eolor 1 Red - - 4

Dark red — - 3

Dark red - 2

Dork red + ]

TAHRLE 20 CORRELATION COLRFFICIENTS BETWELXN
CERTAIN INDLICATORS OF LAMB CARCASS MATURETY

Flank L Fals codor
Trait rulor score seare

Break yoint

rolor seoey

USDA uaturity score

24t postslanghter: 153 Ctn 10
48 b postslazhier? o= thoat*y (NS el
7¢ b postsiaushbirer”® RN [N RIS T
Flank Lews eolor scare
24 e postslaapehier! — M [T
38 hr }'}1'>3~'[5|;uu_l:hh_‘['2 141" fpn
72 hr postslaughter [ 1i1d
14it color seore
24 e postalnughres? (IS
48 hie postslauehuer? 02 B
72 hr postslanehier? [N B
no— 21
dno= 5B,
no= 31,
AR T
I e

wits seored for vil color breakjoint coler and lean calor
e lie flank. The USDA matuity desdonatons were
assigmed with the assistance of oersonmel Svom the
USDA Afeat Grading Serviee,

Resubts and Discussion

The mmnerieal sestemn used for seorimg the vartouas
waturity indicators i presented in Table 10 Tliose
Lambs that exliabited wieats amounts of ed color i
the breakjoints also displayed more extensive red color-
atiott in the ribs, Netther hreakjoinr, rib color nor lean
coler scores were sionifieantly related 1o USDA maer-
ity desienations which were assigned at 24 hours post-
slanghter Table 200 [t s possible that the tult develape-
ment of maturity indieators does not nccur after onle
21 hours of chifling time,

At 48 hours postslauehter, laml carcasses thar ex-
hibited ercater amounts of ved color in the ribs and
breakjomts and lishter lean colers in the flank were
assigncd more vouthiul USIIY maturity desionations
;Table 207, In addition, there was some wendeney for
launhs that exlubited lohter colored lean in the Hlanks
also to have rvedder eolored vihs and breakjoints.

Clorrelations between the various carcass maturity
indicators as evaluated at 72 hours postslaughter arve
presented i Table 20 Fssentiallv ro relationship was
ohserved between lean color scores in the flank and
USDA maturity designations, After 72 hours of chilling,
it is possihle that surface debvdration mav ocour with
subsequent darkenimg of the lean Ussue i the flank.
This would result In differences e lean color scores
which were not the result of true differences in matur-
iv: thus, lean color scores would not correspond acen-
rately with observed changes s bone maturation. Thes
is supported by the correlanon coefhieients of 009 and
(102 that were found between lean color scores for the
flank and scores for rib and hieakjoint color. respec-
tively.

The matwrity indicators that were evalusted n this
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study generally disploved low relationships when com-
pared sinelv with USDA maturity classifications. Be-
cause of the speed required in o the erading of lamb
circasses. 1t s guite possible that correct assessments
of carcas maturity are nat alwavs achieved. Alsa. the
low 1elationships wight be attributable o the difference
i omaturation of cartous tissues due to differences in
sex Carpenter et alo (19690 found. based on carcass
data, that ewe lambs mature 60 to 120 dayvs earlier
than wether lunbs. However, in their study, 1t was
determined that all ewe Lanbs between 320 and 380
dave of age displaved flank muscle colors tvpical of
A maturite. In the present studv, 26 of the 112 lamb
carcasses possessed extremely vouthfol colorin dhe fank
muscles i comnbimation with a lack of red eolor in the
breakjomnts and rihs. while three carcasses had dark-
colored flanks and constderable muounts of red eolm
it the breakjoints and ribs.
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Differences in Monetary Value
Between Lamb Carcasses
Of Different USDA Yield Grades

H. W, Kasisiean, G CL Samin
aND 7. 1. CARPENTER

Strantary: Retal vield of lLunb carcasses was deter-
mined from daty collected from 149 lamb carcasses
[abricated into bone-in primal cuts. A general decrease
i pereent trimmed prizoal cuts and an increase in per-
cent trimmable fat was evidenced as vield grade in-
creased from 1 through 3. A vield grade | carcass would
be worth approvimately 8. 12 and 16 daollars per hun-
dredweight more than carcasses of yield grades 3, 4
or J, respectively.

AMost of the retatl cuts {particularly the major primal
cuts' decreased in total value as vield grade inercased.
Kiduey and bone trim values were approximately equal
for all vield erades. The decrease in value, as vield
grade increased, was due to progressively larger amounts
of tritnmahle fat

Introduction
Vaulue differences among carcasses of different vield
srades should be of considerable importance (o both
the producer and the retaler. Since learnness of lamhb
15 the primary concern of the consumer + ASPC, 1964},
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the primary responsibility of producers and retailers
should be to satisfy this concern. Tt would also be ad-
vantageons o the prodocer to produce leaner car-
rasses sinee excessive  fat reduces the  proportionate
carcass retall value  Carpenter. King and Koendg,
19649% . However. excessively lean carcusses should not
be the desired endpoint. Rea. Smith and Carpenter
L9701 reported that sutme mininem level of subcutane-
ons finish Is necessioy to reduce  conler  shrinkage.
Moreover, fatness 13 associated with hicher varings for
Juiciness,  tenderness and  overall satisfaction  {Siith
et al. 19707 Therefore, the producer and retailer
shomild strive 1o produce and merchandise Tamb car-
casses exhibiting the level of Tatness which 18 desirable
to the conswmer and from which optintm monetary
return can be rendered by the vetailer,

Experimental Procedure

Data were collected from 149 lamb carcasses fubricated
mite hone-in primal cats. Cutability analyses provided
percentages of bone-in retail cuts for carcasses repre-
sentative of cach of the vield grades identified by the
USDA 18697, These data should provide industry
with estimates of the retatl vield of Lamb carcasses
which niav be more meaningfat than the vields of bone-

Hess retad et reported by the USDHA 1969

Careasses were chosen (o represent vield grades |
thraugh O of U8, Cholce ¢uality and vield grades |
and 2 of TS, Good quality, Carcasses with fat measures
of 0.08 inch or less, 0.8 to 0.16inch. 0.16 to 0.24 inch,
1.21 10 0.32 inch and more than 032 inch opposite
the ribeve at the 12th rib were designated as vield
agrades 1. 20 530 1 and 3, respectivelv. Each carcass
was assigned scores by Texas A&M University por-
sonnel for the [ollowing traits: carcass conformation.
USDA qualite grade and estimated percent internal
fat. The fabrication procedure closcly paralleled that
used under normal retall conditions. Standard vetad
market prices, supplied by the American Lamb Council,
were used o compute total retail value for carcasses
in cach ol the seven selection groups.

Resufts and Discussion
Percentages of trinnmed retail cuts decreased and
fat trim increased as vield grade increased lable 1)
U5, Cholee carcasses in vield grades 1 and 2 exhibited
lower percentages of trimmed retadl cuts and higher
pereentages of lat trim than their counterpart car-

TABLE 1. TOTAL CARCASS YVIELDS FOR CARCASSES
REPRESENTATIVE OF VARIOUS QUALTIY AN YIELD
GRADE COMBINAITONS

L5, Choice LS, Cood

I'rait L 2 3

Retail cuts, ©; #6090 8les 7731 7413 6082 #6074 83.02
Fat trim, ¢; 10660 1,39 [8us 2274 U711 Wl 1357
Bone teim, ¢, 275 328 281 27 311 303
Catting loss, oy 0GAn 0y 032 03 ke Uy




casses i LS Good. Most researchers have reported
that as vield urade inereased from 1 to 5, the percent
total edible porton decreased because of increases in
total fat.

Cutabality data from the present study are presented
in Table 2. These data indicate that the percent of
trimmed vetail cuts decreased as vield grade increased.
The differences in percent major primal cuts between
data from this study and others previously reported
Carpenter and Oliver. 19697 probably resulted from
diiferences in cutting and trimming procedures.

The differences in monetary value between carcasses,
representative of the five vield grades in U.S. Choice

TABLE 2 PERCENT MAJOR BONE-IN RLETAIL CUTS
AND ESTIMATED MAJOR RONELESS RETAIL CUTS
FOR CARCASSES IN YIELD GRADES 1 THROUGH 5

Major retall  Major boneless Average

Yield grade cuts!, ¢ cuts?, 7 vield grade
1 £3.84 47.55 |84
2 .34 443, (K] 267
3 3746 4.2 RN
1 34.34 42,4100 4.4
i 3116 4{1.A0 362

' From data in the present study,
* Fstitnated by using a Lamb Yield Grade Finder supplied by the
Livestock Division, Consumer and Marketing Service, USDAL

TABLFE 3 DIFFERENCES IN RETAIL VALUE BETWEEN CARCASSES OF DITFTERENT YIELD GRADES

1.5, Choice

LS. Good

Retail

Retail cut value /b1 | 2 3 4 3 1 i

Square cut shoulder S0.84 $10.64 $10.54 510.10 3975 $ 039 $10.49 S10. 10
Rihb chops 1.69 0.04 370 244 5.31 5.07 5.39 a.1a
Loin chops 1.79 11.89 11.74 1117 lih61 10,35 1145 L1 13
Lee roasts 0.0 LR 4,36 H.52 H.42 7.86 025 3.4
Spé\rt’ribs 0.40 1.13 1.14 1.12 1.17 1.20 1.06 1.0
Shank .59 2.00 2.06 1.54 .83 1.71 2.06 P94
Clubed steaks 1.04% .19 1.21 1.02 1.10 .43 1.10 b9
Neck .34 {64 (.60 (159 0.5 .56 (L.65 10.63
Lean trim .65 117 1.19 L .03 .02 .96 116 112
Kidney 0.0 .12 .12 012 012 12 .12 a1z
Fat trun .03 .12 0.22 .28 .35 0.43 13 [{N R
Hone trimm 0.0} 0.02 0.03 0.02 0.02 02 .02 .02
Value cwt of carcass $849.34 $84.47 £80.74 $76.76 $72.44 89,08 $86.01

% adues used were those received through personal correspendence from the American Lamb Council, Denver, Colo.

and vield grades | and 2 in U.S. Good. are presented
in Table 3. The dilferences in dollars return per hun-
dredwelcht of carcass between a yield grade 1 and 2.
vield grades 2 and 3. vield grades 3 and 4 and yicld
grades 4 and 3 in U.S. Choice were $4.42, $+.23, $3.98
and $4.30, respectively. The difference in dollars per
hundredweight of carcass between yield grades 1 and 2
in U.8 Good was $3.07. The most important differ-
cuces are those between Choice-vield grade [ carcasses
and those of Choice-yield grade 4 $12.63% or Choice-
vield grade 5 -$16.93). Recent studies [USDAL 1969)
suggest that there 1s $13 per hundredweight of carcass
difference in the highest and lewest vielding lamb car-
vasses in the US. Cheice grade. Carpenter and Oliver
1969 concluded from several ecarlier studies that there
was a 810 per hundredweight difference in carcass
value between higher and lower yielding carcasses
within 7.8, Choice and U.S. Prime grades.

In the present study, most of the retal cuts, espe-
cially those from the major primal regions, decreased
in total value as the yield grade increased. The kidney
and bone trim values were approximately the same
tor all vield erades. Even though the total weight of
fat trim increased several pounds, total value increased
by only a few cents hecause of the low monetary value
of tat.

These data present evidence that the purchase of
higher vielding lambs {vield grades 1 and 2! would
be advantageous from the standpoint of dellar return,
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Cutability of Angora Goat Carcasses

N R.Ecuoex, Z. L. Carvenver, G, C. Sarrar
aND MAURICE SHELTOX

Svarmary: To provide data concerning dressing per-
cent, 211 Angora goats were slaughtered at commercial
processing facilities, Results of data apalvsis indicate
that the dressing percentages of Angora goats are low,
suggesting that the amount of usable meat from goats
15 relatively low, Approximately 21 percent of the hve
weight of goats was represented by lean which is about
3 to 13 percent lower than for canner and cutter cows,
Therefore, to slaughter and process aged goats profitably
for meat purpeses would require large volumes movine
through packing houses at increased rates of processing
te reduce overhead costs. Slaughtering and honing {a-
ctlities would be similar 1o those required for mutton,
suggesting that goat processing operations would com-
bine favorably with existing slaughtering and honing
facilities for mutton.

Intreduction

A number of surplus Angora goats are slaughtered
in Texas cach vear. Unless they are of satisfactory age
and condition for use as “cabrito™ or for barbecue, they
are generally used only for boning and sell at a rather
low price. Several Southwest Texas producers or pro-
cessars are presently engaged i developing preduction
wethods and marketing outlets to iimprove the competi-
tive position of the goat in the meat trade. A system
ol classification of goats according to market desira-
bitity has heen developed by certain processors, an ex-
ample of which is shown in Table 1. Since limited
experimental data are avatlable concerning the dressing
percent or cutability of such goats, the present study
wis umddertaken o provide such data for use in the
marketing process.

Fxperimental Procedure
Three groups of Angora does (199 headt from the
experimental flock of the MeGregor and Sonora stations
were slaughtered al conunercial processing facilides to

TABLE | CLASSIFICATION SYSTLEM, CARCASS YIFTDS
AND PRODUCT COSTS FOR ANGORA GOATS

Live Carcass Bone-  DBone-

Car- cost cost less less

Five cass lhress-  per per meat  neat
Classifi- wit, wl, ing, cwi, ewt, yield, per owt,
cation lh b “r  dollars dollars 7y dollars

Shelly goats 4553 14-18 30-33  6.530 20,60 Bl-b2 3377
Fleshy goats 65-80 24-32 37.39 800 2103 6G-68 41,42
Fat goats B5-1000 34-42 40-42 a5 23000 T072 0 S0 6E
Kid goats 1300 910 45-50 3400 7160 B 1

provide data concerning dressing pereent. An additional
sroup of 12 goats were slaughtered at the Meats Lab-
oratory, Texas A&M University, 1o obtain more com-
plete evaluation. For the most part these amimals were
aged does or were younger does which were culled from
the experimental flocks, The 12 does processed at the
Meats Laboratory ranged in age from 2 to 6 vears and
in hive weight from 8w 14 pounds. Thev were
slaughtered and processed in a manner sunulating that
used by the industry,

After slaughtering, the carcasses were chilled to 347 F,
weighed and honed. The boning procedure included
removal of the bones froan the thicker portions of muscle
but did not inclade the removal of intercostal sections
“hetween individual nibs: or elose timming of each
vertebra. The Jalter operations were not perforimed
because it was {felu that the rato of boning time versus
product derived would be too great to warrant such
detailed boning. No spectal attention was given to re-
moving any maore than the large or extensive deposits
of surface fat. The prescapular and prefemoral lymph
nodes were removed, Boneless meat was combined with
no attempt toward classification of the lean as to its
derivation from primal cuts versus less valuable cuts.

CItwas the intent of this study to prepare boneless meat

that could he classified as 90 percent lean, This allows
computation of value based upon 90 percent lean vow
heel which is reported in various market news reports.

Results and Discussion

Dressing pereentages for the four slaughter groups
ivolving a total of 211 goats are shown in Table 2
The average dressing percent was 37.33, and individual
lots exhibited approxiimately equal ranges with a dif-
ference of only 3.33 percent between the highest and
the lowest vielding groups. Thus, it mav be assumed
that these data provide a reasonable estimate of ex-
pected dressing percents for Angora does of this type.
The data for the 12 individual animals are shown in
Table 3. Dressing pereents for individual animals are
mone variable than for the grouvps, ranging from 29.37
to +3.75 percent. Although not clearly shown by these
data, 1t 15 apparent that the vield for goats. ws with
other species, is greatly influenced by differences in the
amount of fat deposition. Within sex and age groups
the Tive animal weight should be a good indication of

TABLE 2. YIELD DATA FOR FOUR LOTS OF ANGORA
DOES

Number  Average live  Average chilled  Sverage dressing

goats wit, b careiss wt, Ib percent
12 t63.4) 248 46,849
47! 7400 29.40) 847
101! B84 244 37,24
an fab, (07 23.5 3504
Ao 211 uh 3 235 RY IR

P Market costs based on October 1. 1970, quotations,
* Kid gonts are sald as intact carcasses and are not nonually baned,
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! These data were obtained through the courtesy of Wilson Beel
and Lamb Company, San Angelo, Tex.




TARBLE 4

SLAUGHTERING AND CUTABILFLY ANALYSES FOR ANGORA GOATS AND THETR CARUCANSES

Clomposition Clamposition
{hilled fas T b chilled earcass wid Tas U et e
Age, Live wi,  carcass we,  Dressing,

RSHTIRYI VEATS Tt 1% v Lean. ' Fat. '] Bane, £, | ST R Fag, ) Boe,
I 2 44.0 14.1 24,47 5340 125 4114 PR 1,45 12,043

2 g IR 7.4 RS 57,0 R 37407 FAPREY I.37 2.1

! & RRAE 4.0 RE N Tttty S A ] [ §1.03

1 2 NERL ROVR: 37.81 [ N 7.21 R RG] R 163

il s SHA 25 3706 [FEREN PR RIAREN 220N RN 11.47

h 2 731,10 R KT IR 31 RIDN 1 174,510 a1l [0y 54

7 2 ERAD. RERH RN HH.A2 1Eh 44y S0h 2 2300 4010 120000

H 4 fatid) EHIRT 11,44 RN 23.07 RER 21.0H At [rr52

f K FRAY W 5520 LA 8.0 30050 RIS} i JURS

Lit h 8.0 K1 G787 14,14 ST} 287 a.h4 Ltk T

Il i Han A .G 1356 RITIVH RSN PR R [(h75

i 14 (4.0 150 RN 23,209 Y| EREAN 10,14 R0
Average LA 2481 B0 3707 1. A7 21405 125 L1

viewd, but this cannot bhe applied across sex or age
groups. Total Tean expressed as a percentage of the
chilled carcass weight varied little and approximated
3707 pereent. Ground samples of the boned product
subjected o Babeock fat determination tests indicated
an average far content of 103 percent. The average
trimmnable fat content 1 LLO] pereent’ varied greatly
betwern varvasses, Average bone weights varied greatly
Hetween the vengest and the oldest aodls when com-
puted ws a percemtage of the chilled carvass seight.
Thie wide variability in bone percentages based on car-
ciass weight was not proportional to bone computed
as pereetttages of live welght.
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Substituting Boneless Angora Goat Meat
For Lean Beef in the Manufacture
Of Wieners

N. R. Eaoex, 7. 1. CARPENTER,
GoCoSanir ano Macrice SHeELToN

Sranrary: Goat meat can successfully veplace beef n
wiener formulations. For the levels at which goat meat
would likely substitute for beel 3 percent to 200 per-
centn stndy results indicated Lotle oflect on flavor
desirability and. In fact. wieners contamng [0, 15
and 20 percent of goat meat were actually preferred
by o majorite of the members of the sensorv panel
Higher concentrattons of seasoning could be used to
mask the pndesirable flavor components of goat neat
at higher replacement ratios,

To warrant consideration as an alternative coustitu-
eut for wiener production, the goat meat mast be priced

competitively with beef. Sinee boneles< beet s areadily
available cointmodity, the high umit labor costs and low
prrcentage of lean vield for goats must be considered.
Under conditions in which a supplv of woat meat s
readily available at a substantally lower price. this
study indicates that the use of goat meat as o replacer
for the heef component i wieners would be feasible,
Sinee federal reculations equire the Tabeling of all
provessed meats, some problems mav avise with respect
to the wse of voat meut. However, the linuted suppiy
of goat meat could be utilized o the nanulacture of
wieners 1o he warketed In ocertain ceouraphic areas
where this is not lkely to prove a serlous limitation,

Introduction

A considerable number of mature Aneora goats are
sold in Texas each vear as culls or sirplus from hreed-
ing flocks. Many of these are thin or aved goats or
both and. as such, they are usuallv suitable only for
hoting purposes. Correspondingly, thetr value s wen-
erally low. Enhanced demand [or geat mear would
depend on its abilite to replace an existing meat prod-
uct presentdy used by the conswmer or an e abtlity e
stitnulate a unigue consumer demand.

The ohjective of the present study was to deternmime
the extent to which boneless goat mcat can he wsed as
a replacernent for lean beel o wieners. This mforma-
tion should provide a more equitable basis for deter-
mintng the cconamic value of goat meat and suguests
a potential use not presently exploited.

Experimental Procedure

It this study boneless goat meat was used 1o replace
5 percent, t0 percent. 153 percent, 200 pereent, 50 per-
cent and 100 percent of the lean beel moa typical
wiener formulation , Table 15, For comparatve pur-
poses. a contrel formulation was prepared which con-
sisted of only beef and pork. As many as possible of
those factors known o affect the palatability of wieners
were controlled to allow differences due to the quantry
of goat meat used o be accurately determined.
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TABEE L EMULSTON INGREDIENTS

Beef, oat,

as as Total  Pereent

lor- nf beef ul beef roye it fat in
ety Beefo i for- Goat in for- Pork, Wi, chifled
vurelser 1y il | 113 nla 1 15 1] WIEners

1 7.5 T 3 17,3

! 7.1 i R A ] 1.0

j T il A 1n 0 2005

} i} HEN 1.1 Yo 3 N4

' LN Hi 1.5 H) G RN

4 SEL Al [ Al 0 14,5

7 IRa) 110 47 2.0

VChringe and sensoning ingredicnts were as tolloses for all fornm-
Latiernss sale, o4 Ty destrose, 085 e NaN Ok NaXNO)osalt carrierd
A3520 b seasonine tilestrose carrier®. 075 The moisture feold
water s b b

The booeless voat weat was derived Teom Angora
voitts slanehtered at 2 te 6 vears of ase. Lean heel
wis obtained from boneless cow meat. and regular pork
triny Froom buteher hogs was used, Modified Babeock
tests For fat determimation revealed fad Jrreentages as
folloses: gout mwar, 1000 percent: beef trine 7.0 pereent:
and gesualar pork ot 360 percent. Meat was used
at @ ratie of B0 pereent beel andyor goat o HI per-
vent reegnlar perk timmings in the wiener formulation,
Corine ineredients  included salt, dextrose, NaNQ.,
NaNO. the splee mivture was a conunercially-pro-
cessod, doed, soluble seasoning on a dextrose carger,

Prior to taste panel analvses, the wieners were heated
i 107 B water for 20 minutes in polvemylidens chlo-
riede bavs 1o avold any Javor leaching or comutineling
that nuy occur frome hnmersing unprotected  wieners
b waters Fach wiener was then cat into four picces of
approximately 1 oinch each,

Sensory panels of two tvpes were used Lo evaluate
the cooked wieners, One panel compared each of the
wirnels contatning coat meat with control wieners in
an eifore to detect favor differences. 15 a difference was
prreeivicd. the sensory panel member was vequired to
tticicate a preference for one of the wicners, The second
pancl evaluated Dedividual wivners for flavor and over-
all satisfuction sising a -point hedanic seale 79 dike

TABLE 2, COORING AND CHHLLING YTELLS FOR EACH
FORMULNITON

“lost thie hiohest pereentage of wright

Fur- Difference
mla Unesoked Clooked  Chilled Cooked  Chilled  in cooked
- wi, wi, wt, vield, vield,  and chiiled
by It i i . r vields, "

I .7 4.5 ol HH. @30 3.7

2 [ ihtY 1.3 Ry AT 4.5

3 LiLE Lt N b "R 4.7

4 WT B H] W7 Hioh A

] w7 IR 7.4 oy H45.1 N3

ty KRR ERY A Hi Hl.4 i

7 ) H.l a.4 W7 BAA 4.4
Mean w7 RN 4.t

extremely: 1 — dislike extremelyv . Two tvpes of com-
mereialiv prepared wieners were ineluded in the second
test to compare the dedrabilite of commercial wieners
with that of the test wicners. None of the taste panel
wewlers were given prelitninary tralndng in order to
abtain as nearly ideal corcumer reactions as possible,

Results and Discussion

Fat deternduation tests 7 [able 1 ndicated rela-
tively consistent fat eontents for cach wiener formnla-
tion, The higher fav content of goar meac 1LY per-
cont as campared o that of beet 7.0 pereent would
sugwest a0 correspording increase in fat content far
wiener fornmlations containing more goat meat, This
tnay explyn the slicht Jnerease in far content of e
wivners as replacement vatios moreased. The low per-
cent far in the pork trim mav have resulted i the
relatively low fat content of the wieners as compared
to the federallv allowable Innic of 300 pereent.

Cooking vields  Table 20 did not ditfer deerded]y
from the average value of 807 percent. Wieners from
fortala 6 sustained the lowest cooking losses (882
pereenti. while those from formaela b exhibited the
highest vield (917 percent | The average chilled prod-
net vields were 850 percent. Wieners from formula 6
6.9 pereent!
while wicners from formula b osustained  the lowest
vooler shrink 31 pereent,

Results of the sensory panel comparison tests Tuhle
30 were somewhat meonsistent i that differences were
percetved more often in formalations containing low
levels of onat wear and less often in wieners with
Ligher conventrations of goat meat. This was particu-
larlv noticeable for Tormula 2 1o that 63 percent of the
observers detected o difference between control and
treatment wieners whereas in fornmula 3 only b pers
cent could detect a0 differvence, Shintlar diserepancies
were observed for all forlations. For formla
containing all goat meat. panel mewbers indicated that
a difference was observed L 98 percent of the COMRY-
sons, The fact that the wieners i Tormula 7 owere

lighter in color than those {rom other Tormmlations
vould have contributed to this Jaree percentage of Jdif-
terential deteetion. However, the color ol the wuoat
nweat was similar to that of the heef it replaced, and
there was no decrease i color ntensity of  wicters

TABLE & DEGRELE OF PREFERENCE BETWEREEN COIN-

TROL AND TREATMENT FORMULANITTONS FOR

WIENERS
Number  Pereeat who Pereent wha Percent who

Formula af pereeived prefreered prefersed
[TAREEELATRN trinls achiference cantrol Lreatnent

2 b [ER] e Hi

4 At S 2y i

4 1l Ho A5 KN

3 ) Tl A 07

£ 40 07 33 v

7 At XY Rt &1




TABLE 1 FLAVOR AND OVERALL SATISFACTION
RATINGS FOR WIENLERS OF EACH FORMULATION

Overall

Flavar satisfactinn
Farmula rating! rating!
TAMU N 34 56
A s 2 t.4) £}
T AN 3 £3,Fh b
T.AAMUL 4 4.7 a4
T.AM LU A fa.) £.0)
IAas o Fa.d b
AN, 7 Wy 3.1
Clomercial 1 1.3 £
Carunereial 2 5,2 A0

S Means based on oa Y point hedonie senle (49 -
! = dislike exteermnely )

like extremely;

from the other formulations as the percentage of goat
meat increased.

Of considerable interest is the degree of preference
for the wieners that contained goat meat. In three
comparisons, formulas 3. 4+ and 5, those panel members
who noted differences between the two samples pre-
ferred the sample containing goat meat more often
than they preferred the control.

Results of the sensory panel which compared flavor
and overall satisfaction characteristics {Table 47 re-
vealed minor differences in destrability hetween the
test wieners and those prepared commercially, A sig-
nificant difference was obscrved between formulas 6
and 7. but. considenne the laree difference in content
of voat meat. the dilTerence observed by the taste panel
15 not consistent with the remainder of the findings,
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Relative Efficiencies of Conversion
Of Feed to Fiber of the Angora Goat
And Rambouillet Sheep

J. R. GaLLacurr

Srarsary: The very high efficiency of the Angora goat
in comverting feed to {iher indicates the importance of
recognizing and exploiting the efficiency within the
ranch enterprise.

Introduction

There ave manv reports of the ctheiency of conver-
sion of feed to apparel fiber in Merino sheep i Hamil-
ton and Langlands, 19697 and in other sheep hreeds
:Daly and Carter. 1955: Langlands and Hamiiton,
1969, but estimates for the Angora goat and Ram-
houillet sheep are lacking. Because of the importance
of the Rambouillet and Ancora to Texas wool and
mohair production. it 35 important to determine the
relative efficiencies of conversion of feed to fiber of
these two species such is the purpose of this study.

Marerials and Methods

Sixteen anitnals comprsing mature Angora does and
kids 17 months old: and mature Rambouillet ewes and
ewe fambs (10 months old' were individually housed
i digestibility cages for a period of 71 days. There
were four animals in ecach group, and the mdividuals
were drenched for internal parasite control at the start
of the experiment and weighed weekly.

The animals were fed dailv, and digestihilities were
determined over a 10-day period for two ammals in
cach group. The ration made available o the mature
does and ewes was 3.3 pounds per head per dav: the
voung animals were fed ad fbrtum. The ration was
as follows:

Percentage

Constituent Com position
Cottonseed hulls 29
Ground alfalfa hay 25
Dy rolled sorghum grain 40
Feather meal 4
T'race mineral salt 1
Bone meal 1

Following a preliminary feeding period of 22 davs,

dye-bands {Chapman and Wheeler. 1963} were applied

to the left midside of each animal. Fifty-two days later
the dye-bands were close~clipped. and the fleeces shorn
to determine {iber growth on a proportional weight
hasis as deseribed by Hamilton and Langlands 19697,
Fleeces and bands were scoured in detergent and so-
dium carbonate {Turner, et al. 19331, dried at 230°F
and weighed. Five measurements of staple length were
made {with a ruler) on cach sample. Fiber diameters
were measured at the Wool and Mohair Laboratory,
Texas A&M University, College Station.

For the purposes of this study, the efficieney of con-
version of feed to fiber was defined as clean fiber
founces per dav? per 100 ounces of feed intake.

Results and Discussion
Estimates of clean fiber production. feed intake,
staple length, fiber diameter, clean vield, liveweicht,
liveweight change and intake f(ounces per day! per
liveweight ipound’ are presented in Table 1. The effi-

TABLE 1. MLEAN VALULS FOR CLEAN FIBER PRODUC-
TION, FEED INTAKE AND BODY WEIGHT MEASURES

Rambouillet sheep Angora goats

Mature  Young  Mature  Young

Clean fiber, oz /day 0.23 0.21 .44 0.3
Feed intake, lb/day 2.00 144 1.46 1.06
Staple length, inches 1,39 0.43 1.43 1.73
Fiber diameter, mntcrans 23,17 21,50 30,55 32.50
Clean yield, 7; S8.70 58,40 80,70 73,92
Livewcight, 1b 147.17 9211 Bt4l 5141
Liveweight change,

oz/day +2.34 +3.10 —1.87 +1.33
Feed intake /livewright,

oz/1b/day 021 .31 0.27 .33
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cienev ol conversion af feed to fiber s shown i Fleure 1
The Aneora woats were more than twive as eficient
as the Rambouillet sheep in converting Teed to fiber
Figure ]
the voune ammals o he more efficient. but with the
sinadl nmober of animals invelved. thils was not stansti-
callv slnificant.

Within species there was a0 tendeney for

In comparison with the wature sheep, the greate
ethcicrey of conversion ol feed to e observed in the
mature docs resulted frome thetr lower intake 1,46
pound per dayve and higher clean fiber production
001 ounee per dave as shown 3o Table §0 The hivh
clicienes of conversion of feed to fiber i Angora kids
was associated with o fow intike 106 pound per dayi
and hizly clean fiber production (336 ounce per dav?.

A marked diflerence was observedd between species
in staple lenwth, Mohalr grew at over three times the
vate of wool., There was also o sienificant difterence
between species in fiber diameter with the largest dif-
ferenve between the mature does 13955 nievens and
vouny sheep (21050 mierons . Within spectes. there
was no real differenee between age

urouprs Lt staple
leruth or Gher diameter with the exception of the
tiher diamewr of the mature does 3035 microns
which vxcecded that for the voung goats 325 intorons:.

The supertor clean fiber prodoction of the matnre
docs T0EE ounee per davy coropaved with that of the
prature sheep (023 ounee per day did not result
from a nutritional advantage since both groups were
offered the same level of feed, and rhe actual feed
ke of thee sheep (200 pounds per dav: exceeded
(P <003 the estimate for the woats 1016 pound
per dave. Also there wus no signitvant difference hes
vweent the feed intakes per pound hvewelght of 0.21
and L27 ounce per dav for the sheep and goats, 1e-
spectively.

In addition. the Rambouaillet ombs were not at s
metritional disadvantage when compared with the
Angora kids as evidenced by the respective feed itakes
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of L&F and 1.06 pound per day P <0030 ond -
takes per pound tveweight of 031 and 1033 onnee oer
div ruot slenificantly different -
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Nutritional Investigations

‘With Angora Goaots

I RO Srewart, Alavricr Sovnrox
ano HL GO Haesy

Stantary: Proten eontent of the rations anpeated 1o
mifluence the perfortance of Ansora kids, Rate of gain,
clean flecee weight and fiber dinmeter icreased as
amount of protem nercased. The didlerences between
rations were stoall and net statistically sienificant, bt
the conststeney of the trends o all three tralts suggests
that the differences are veall Al three levels of protein
produced acceptable growth perfortanee bt reaudied in
tolaie with cosmser Bher diineter than s desired
the dustry, There was ne indication rhat protein
level alfeeied staple length, The wivh energy rution
appeared to have resulted g slower nue of fiber pro-
duction. Methionine hvdroxy analog i 3MHA asaration
additive appeared to hold promise for use o rations
for Angorn goats, bt its use needs maore 1 estivation,

Introduction

A Jeeding trial was eonducted with Angera male
kids we the Sonera wanion n the winter-spring of 1971},
The purposes of the studv were to rebine the rations
wsed for performance tesung Anvora goits and to con-
tribute to knowledoe  voncerning the nutritional  re-
qutrements of this species. The study lnvolved o cong.
parisont of protem and enerey levels varions eonool
measures for coccidiosts and  the use of methionine
hvdrosy analog  MITAY as a ratien addinve

Experimental rocedure
This study was desigued to comnetde with the Fonrth
Aunual Angora Goat Performance Test . February 5
to Mav 28, 19707, The 70 head of hillv kids ased were



TABLE | EXPERIMENTAL RATIONS

Ritions, ©

[oueesdient i Ry 4 1 3 3]
Adfadf hav Ay RN A S0 400000 100
Clottonsesil biils T Loy 15000 501 1500 1500
Cottanseed e BT R0 rL2s A T4 1Hon
Ground Shedled corn 22,500 MBGKE 1T 50 kL 00 2000 20,00
Latl graln Wbty om0k AN S0HY O Td)
R IR B T U 1 T T S I A B o VWA S H U}
Lrace mineval sadt I 75 T K e T3
Bone :neal Al i ol oM L L
Aunnonivnnm ehloricle L) Lol Lon ol LAl Lk
e 11,0 My LA R 25 20
Suifur Lt U o g.on RV Y
Methionine hvoeosy 4 b
aralog s )tk AN ton

Aurcommcin
Vitamin A
Percenut protein

13 g A feed, all rations
1000 LU per U teed, all rotions

Cealoulated 13800 [onl UFLan doud Tanl [hoho
Pereent protein
Tnnalyaed B2 1oy 200200 Iente 1870 19490

provided on Toan from seven hreeders. This vesulted
inconsiderable varabilicy within e expernnental
WO

The 70 bead were divided Inte seven lots of 10
Lead each The six experimental rations used are shown
i Table 10 The rations were mixed by o commercial
concern based on formulas provided by the authons
The wewventh experimental teeatinent consisted of Teed-
i atiens 2 ona ratsed flons nade of expanded metal.
The esperinental teatnents hreak down nto essen-
tiaily fonn comparisons, Experimental lots 102 aned 3
represent compurisons of different prowin Jevels: ex-
pertinental tots 2 oand 4 orepresent comparisons of dif-
ferent eneray leves: experimental lots 205 and 7 repre-
sl connparizons of different potenaal cocoidia control
procecures: and exnerimental lots 2 oand 6 orepresent
an o evabiinion of the value of wethionine hvdrosy
amilos AMA S on performance. The duta imehieded
hody weignt, average daily eain, vrease and elean fleece
wileht, pereent clean vield, loek leneth, fiber diameter
aned visual seores for face. neek and betlv cover. alons

with wenmy vharacter and lock teope

TABEE 20 PERFORMANCE DATA

Results
In the dabulation of results Table 20 fleece dita
welghts and staple lenoth were converted 1o o 6-
montly hasts for reporting i order 1o muake these data
comparable o performance test data

Influence of Protein Level

The orneins] radons were formulated with the inten-
tion of feedling 12015 and 18 pwercent prowein, However,
armonihun chioride was o added as~ a4 caleull cone
trol measure, and thts plus wse of a4 hteher arade wea

resulted i calenlated protens fevels as <hown in Table
U These caleulations ave based o predicted average
vilues for the prowin content of the nsredient, Chen-
cul analvaes indicated o protein content substantally
e oexcess of the calealated values, The reasons o this
are ot known at tee present time,

Protein content of the ration appeared o infhence
the verformance of kid soats. Figure [ shiows the effeet
of srotein devel onthree performiaciee raits gate of
gain, clean fleeee welghe and fiber dianweter L DitTer-
ences between protein levels are small and are not
statisticallv stenificant. but the consisteney of the tronds
e all three traits snegests thar the ditferenees ane real.
CThe lack of catistical significance is Likelv doe to the
extremne variability o the experimental animals ins
volved, All three levels of protein produced acceptable

B LcvPROTEN (O weviuw praTen HIGH PROTEIN
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Figure 1. Influence of protweis
i Anwora billy kids.

level on three perforiance traits

Visual scores

Lsperis Hody wt, 1h Average Flecee wi, 1b Clean lLack Litser

riental daily yield, fength, diameter, Face Neek Belly

ErOLR [ritia. Ll ealn Grease Clean . in, rCTons Cover Caver cover
1 BN RN e LR 7.8 73.08 Gl RN 22 2.3 1.4
z 1. RS NAN] e 5] . fird, add 07 3.1 |6 20 EN
R ) 12,4 st [ R Tl 3.7 404 20 RAY) .0
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h 440 IR 0 11.9 g8 7418 5.4 RN L 2.4 ERY
b A Lo I 14,3 0.5 740 : 24 2ot 8]
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vronwth verformanee but resutted 1 mohatr with coarser

foer dicaneter thar s desived by the ndustry today,
Thasso ot appewrs that sull ewer protein levels may be
required for reasons of economy and  for obtaining
prociocer averptance of the performance testing pro-
g S Angors males. There 1o no indieation that
protein level affected staple lergd

Influcnce of Energy Level

Aeompaniser of dots 2 oand 1 Tl e snow any ad-
vantuge for che Ligher eneroy 1ation. The rate of gain
Lwvored the Tower encrey racon. but e difference s
sinail andd would be mare than aceonnted for by the
effver of (8 and differerees in fleece welght on finad
wiieil, The high energy ration uppears actuaily to
have esulted i a slower vate of fiher production.
Tlere 1 some evidence from work with sheey that hich
vnrrey rations actuallv reduee the vate of fiber groweth,
The reason for this 15 not elear. but it may be lareely
sendemne nsofar as Anwora goat producers are con-
cerned,

Lffcct of Coceidia Contrel Measures

[ earlier vears coccldiosh was a problem in feeding
vourr coats 1 confiwenment, This, the two treatments
addition of sulfur or feeding on a raised floors were
aclec ay potential control measures. However, coc-
cidinsts wias not a problemn in this wiall and this study
was ineflective in evaluating the two petential control
procedures. Netther wreannent adversely aflected animal
perforinarce. and  there 3 some suggestion that the

addition of sullur improved animad eains,

FlTeer of MHA on Amimal Perlormance

The group lot 6 recelving MITA was the hizhest in
hoth grease and elean fleeve welght, This material ap-
prars to hold promtse for use inorations for Angora
soals, but additional work s required befare i use
can he recorngnended,

Acknowledgments

Thre authars recosaize the assistance of Lo B Mervi! in pro-
viding facilities and support. J. W, Bassert and . K. Engdahl
i mahing mohair meaunrenents, M. O Calhoun in advising on
raticn formulatien and making protein deternsnations aed Jo L
Wonenharg, Thiby and Habvo Auleey Kothoann, 130 L Clowdt,
Folo Specks ]I Rosy oand Charles Sweeten o loanine the
anintals used in the experiment.

PR-2934

Mohair Variation on the Angora Goat

(i K. Excnantoaxn [0 W, Basserm

S1antary s Molair fleece trafts of 10 male Angora goats
were neasured at four consecutive shearings at 6. (2,
18 and 24 months of age. Dara from individual goats
woere collected and recorded for determination of vart-
ation wnony five body arcas,
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Awe Lad aosignificant influence on body weirht, erease
lecce weight and elean fleece weight, Fleece weights,
wwever, were lower at 24 months than at 18 months
mdicating o possible influence of lower nutrition as a
result of the winter grazing season. Lock lingtls showed

{

art nerease at each 5[1[‘:11:[115_{ until 2+ monihs of age
whett the possible seasonal influcnce 1s shown, Lock
lengths from the neck wrea were sienificanty loneer
P 0% than locks from all other areas winle the
back and britch areas produced  the shortest lengths,
Fiber dinneter imcteased consistently with aue. The in-
crease 1 fiber dianeter between 6 and 12 months and
hetween 18 and 24 1onths was nat statistically sig-
nificant, mdieating again a possible seasonal influence
an fiber erowth Fiber diameter from the neck and helly
areas wias significantly coarser (P <2 050 than that from
ull nther creas, while the haek area produced the finest
fibers. The amount of grease was significantly (P <7 03
influenced by all sources considered. The most appareat
differerce was the extremely low umount of grease in
the first shearing as compared with the later shearings.
St extractions were less than oue percent at the [irst
two sheanngs and were not analized at the last two
shearings, The percentages of kemp and medullated
fibers were sivnificomtly higher (P <7030 ar the first

“shiearing thar ot Tarer shearings. Kewp fibers were sig-

nificanthy areater P =7 {13 on the britceh than on all
tire other body aveas.

Viaration of fiber diwmeicr which existed between the
different body areas on the voat can be reduced by sart-
my ont the neek und belly areas prior o marketnge.
The positive correlation of lock length and Gber diame-
cter way be in part o reflection of the increase o size of
these animals fremn their fivst shearing to 2 vears of age.

Variaton between animals and berwern areas wis
significant Tor all traits measured. Exanination of in-
dividual records, however, indicate that some individuals
were relatively uniform and that the untfonnity of the
fleece muight be improved through eftective selection and
hreeding programs.

Introduction
Husworically, the producer has been paid o flat price
tor either kid mohair or adult woblair, Some vrading
andl sarting 1s currently being done 1t both shearing pens
and warehonses which has enabled the producer to ob-
tain lugher prices for the finer grades of adule mchair,

Expcrimental Procedure

Ten male Angora vons were nsed to measure vart-
ations in mehatr Heece traits from five hody areas at tour
consecutive shearines tihen at 6, 120 18 and 24 months
of age. The goots were grazed on pasture the entice
period of the test with a minitum of supplenwntition.
Tratts measured were hody weight, grease flevce weisht,
clean flecee weinht, lock length, fther diameter. elean
vield, grease extraction, suint extriaction and pereent
kemp amd mednllated fibers, The flecees were divided
into the neck, side, hack, britch and belly areas



TAKLE 1o MEAN BODY WERIGHTS, GRLEASE FLEECLE
WEIGHTS, CLIEAN FLEECE WEIGHTS ANTY CLEAN
YTELD

Clean
By Heere Clean
Shearicogs welght, ib weight, 1b vield, t
[ HILH 2.5 1.6 T8.(s
! AH AN Sl K Fi.3e
3 .7 toe 4.7 7230
4 RIS Aht 4.2k 76,5
et Aeans i the same column with unlike superscripts differ

stgnilieantly TP <050

Results and Discussion

The experiment was designed to measare mohair
traits of econonde Importance and to determine whether
significant differences exist among the various body arcas
at four different ages. The relationships of body weight,
groase Hlecee welght and elean fleece weight at the four
ages were also determined.

The wean body weight of the goats increased from
the fust shearing to the fourth shearing and was sig-
mificantly heavier (P < .05 at the last two shearings
than a1 the first two {'Table 1%,

The sununation of measurements from all body areas
was nsed for grease fleees sweights, clean flecce weights
and clean vield. Grease and clean fleece differed sig-
mificandy P <7 001 at all shearings with shearing 33
possessing the heaviest grease and clean flecce weight,
However. the percentage clean vield was significantly
lower at the third shesring than at the other three which
did not differ significantly from one another { Table 17,

The correlation of grease fleece weights with clean
fleece welghts was nearly perfeet at 0.99, Both grease
and clear fleece weights were negatively correlated with
clean vield TP < 01 and (P < 035, respectively,

The menn values of the various measured fleece tratts
by shearings with the indication of those means which
are sivatficantly diferent are given in Table 2.

Lock length increased significantly (P <2 031 at ecach
shearing through the third sheaving {18 months of age?
but was significantly shorter at the next shearing. The
depression in lock lenetls after shearing 3 wis attributed
to thwe srasonal inflnence of poor nutntion in the fall and
winter after vearling body size was reached.

TABLE 30 MEANS OF MOHAIR TRATTS BY BODY AREAS

TABLE 20 MEANS OF FLEFCE TRAUTS FOR ALL SHEAR-
INGS

Fiher diameter

Tack Spin- Medat-
Shear- lenpth, m ning Crease, Suint, lation Kemp.
ing in. microns count " " f “.
t 404 2690 36 .08 RUE kL LA
2 4.4 27.4% 12 11.06e A7 A Jl4b
3 5.2 360 245 1117 NE:L 24k
4 4.2« 3650 245 10,93 20k 16k

sbed Means 1n the same column with unlike superscripts differ
significantly (P <05},

Fiber diameter increased at each age interval {shear-
ing . The increase in diameter between shearings 1 and
2 and between § and 4 was not statisticatly significant.
although dianteters at both 3 and 4 were significantly
iP< 037 coarser than at shearings 1 and 2. The non-
significant increase in diameter at shearings 2 and 4
vepresents the fall and winter growth period when the
goats were on a lower nutnitional level

The grease cxtraction proved largest at shearing 2
with 11.536 pereent followed by shearings 3 and + with

“11.17 and 10.93 pereent, respectively. The first shearing

had the least with 3.08 percent, The suint extraction
was performed on the first two ¢lips only. The percent
suint was so consistenthy low as to be of minor value as
an indicator of clean vield: therefore. the suint analvsis
was discontinied,

The medullation and kemp percentages were sig-
nificantly greater at the frst shearing than at the re-
maining shearings. Shearings 2. 3 and 4 exhibited no
sienificant differences for either kemp or wmedullation.

The nean values of the various weasured fleece traits
by areas with the indication of these means which are
significantly different are given in Table 3.

Lock lengths were: 4.9, 45, 4.2, 4.2 and 4.4 inches
for the neck, side. back, britch and belly, respectively.
Laock lengths from the neck were significantly longer
than from all other body arcas. The back and britch
arcas were the shortest in lock length and significantly
different from the others (P <2 0537, The side and belly
were intermediate in ook length and were significantly
different from ecach other and from the other areas
Lock lengths from the back were the most variable

Fiber diameter

Tack
length, Spinning Yield, (srease, Suint, Kemp, Medullation,

Area in. Microns count £ rr e o e

Neck +.ue 33.0e 24y 78.25e 8.950 0.74be BELY 29t
Side 1,50 313k 285 76,50+ 10,12» 0.76¢ .1kt e
Back 120 30.4- s 74.25h0 10,34 09490 Leh DU
Biriteh 4.24 RIWEL 28s 77,00 .04 1.8 br 33 54
Kellw 4.4r 32.4e 28s 71.753° y.05v 1,33+ 4b o4

rhed Means in the same colurmn with unlike superseripts differ significantly, (P <.03)
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while ek leneths Trom the neck were the feast variabte
Lol Tenetds and tiber diamewer exhibind o stienibieam
positive coneelation, ndicatinee that the loroer locks were
e coarser Jihers,

o

The fiber dizmeter varied frot 0 nierons on the

neck v b mmerons one the back, s are the aver-

11 <leares, Fiber dinnzeters on the neck ane

DUy er
aelle ot BA0 aed 324 mderons, respectively, were ot
sttty ditferent froen eack ather, b they were
signitfe antly coarser than Ghers on thie ather areas and
the oost variabic. Side and briteh Dher diameters swere
siintliar while the fibers o the ok 300 neasured

stontbicants fimer P o7 00 than en all other areas

anel were e lecse variahle.

Clesy vield perceno was hishost oo the neck 7820
percentand lowest oo die Bl T1FS pereenr L The
neclh, brinh and side areas were sienificanty higher
I =705 rthan the back and hellv areas which were

sieficantly diffrrent from eacte other,

ne greise extraction means Tor the fve hody areas

mdicated that wmahan from the neck and bellv contained
siemiticamthy less srease than reolor trom the side, Tack
and briteh arvas. The suint estractions showed the helly
msehitde te contain significant]y liiwher suint percent than
Al othier arens, while the side had the sminllest pereent.
Except for the belly area, the suinr percentages were all
tess thi one pereent.

The pereent kewp wis spenificantly hivher in the
Lvitely P 03 than inoall other areas. The percent
meduliction varied Trom 0016 oo the baek 1o B4 o
the britch and belly. Differences which were statisticaliy

stordtican: are indicated in Table

PR-2935

Influence of Vegetable Matter Defect
On Grease Mohair Value

Jo W Basserr ane G R Fxcoano

Suvamvary: Four lots of grease mohair purchased
through nermal marketing channels were classihed s
norual, light defect, nmedinn defeet and heavy defect
by cornmercial mobair clussers, The lots were scoured
and tiie heavy defect ene carbonized following scouring.
There were no mwajor differences in vield of elean
miohuir tor the three seoured lots. hut the vield of
carhonmizd mohair swas greatly reduced. The decrease
in vield in the carhonized lot was greater than would
he normally expected. In the caorbonized lot vegetable
matter defect was virtually eliminated. bt it showed
littie change {percentages in the three seoured lots,
The vegerable matter in the light and mediam defect
lots reduced the vield of mehair wop over that of the
avrmal lot. The carbonized nwhair vielded an amonnt
of i cornparable to the other two defeet groups ased
an clean moeliair, There were decreases of approximately
SO and &0.035 per grease peand between normal and
livht defect and between ligit and medium defeer,
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respeetively. The heavy defect mohatr was valued at
S0.200 per grease pound below the redium defect lot
becanse of Jnereased processing costs and hotly linwer
vields and lower guality of top, These data Indicare that
real dilerences exist hetween lots of mahalr containing
differing amaounts of vegetable matter defect.

Introduction
Motuur producers are fwmiliar with the practee of
price discounts Tor exeess vegetable matter contimi-
nation wher they sell thelr mobatr. A major question
has bhoeen whether the ameunt of the discounts and the

1

difTerentials between normnal, whit, medinm and heavy
defevt were reflections of troe vatue diferences, Veor-
table muatter in the grease mohalr reduces value by de-
creasing thoe vield of products ot varlous stages o pro-
cessing and/or reducing qualitey of the product if the
vegetable tuatter s not completely retnoved. A study
was nitiated o measure the decrease 10 vields and/Zor
grality of mohalr containing differing amonnts of veae-
tahle mateer defect,

Txperimental Procedure
Feur lots of grease mmohailr were purchased through

norma! mmrketine channess These lots bad been olass-

HFed as noral Neht defeets mediun defect and heavs
defect by commercial mohalr classers. Cove samples
were Laken frome each ot to measure the amount of
vewetalle matter in e grease mohair. Amounts are
shown o Table 1. These fogres indicowe ddferences
hetween lot, although the averaoe difference hetween
leht and medinn defect was small, There was over-
Lapping hetween lots when individual cores were con-
sideied. The Vother nermal™ category 1 Talde | orep-
resents vight othier lots of normal defect classiication
which were heing processed and which were sampied.
These fieures indicate that the prrchased ormal lots
were very simitlar o the otlier normat lots in detect
content.

Some defeet s lost during the scouring jirovess. jrls
martly  wing the initial opening o dustineg hefore
intering the seauring howls, The percent of veaetable
matter defect may not be greatly chaneed, hosever,
as there will be o smaller weight of clean fiber as com-
pared with srease fiber

The heavy defeet lot was carbonized following the
stonving process beeause of e extrene wmonnt of

TABLLE | VEGETABLE MATTER CONTENT IN GREASE
MOHIAE

Vegetable matter, ¢

Numnber of

f.ot care siuples Hunge Average
Nourinal 1] thah LHY b6
Light defect L 1A- Bk RS
Medinm defect 1§ R A KR
Heavy delect L RS B
Orther normal Hil 0,27 2nl [AREE*




TARLE 2 YIELDS OF SCOURED QR CARBONIZLL MO)-
HATR AND VEGETARLE MATTER CONTENT

Light  Medium  Heavy

Norad defeet defect defect
Grease wwhair, b 1825 1775 1754 1741
Scoured mohair, 1h 1373 1475 1330
Carbonized mohair. b ER1
Yield, 7} 73,2 770 7.3 2.3
Verrtable oatter, 7, 1.6 RPN 4.0 13

vegetable tatter. This 12w process in which the s ege-
table matter s carbonleed by use of <nlfurie acid and
removed Trome the fiber, This vepresents an additional
cost and mav also cause some damage 1o the fibers,
[t i & coupnercially aeeepted practice, bt is one which
v avended 1 possible,

Results

Yields of scoured or carhbonized mohair and the per-
cent of vegelahle matter defect present at this stage of
processing are shown in Tahle 2. There were no major
differences in yield of clean mohair for the three scoured
lots, but the vield of carbonized mobalr was greatly
reduced. Vegetable matter defect was virtally elimi-
nated in the carbonized ot while showing little change.
percentagewise, in the three scoured Iots. The decrease
in vield of carbounized maoluur is greater than can be ex-
plained on the basis of defect removed and 15 greater
thun would be normally expected. 1t 15 possible that
theie were normal Josses in scouring or carbonizing
which would be minimal in lots of several thousand
pounds or more but which were 4 najor factor 1n this
relatively smaller ot

The nest steps in processing are carding and combing
wto mohair top. These processes remove most of the
vegetable matter delect e the scoured mohair, depend-
ine 1 part on the tvpe of defect present. Lots containing
exeess vegetable matrer defect will vield lower amounts
of tap, as fibers are entangled with the vegetable matter
and will he removed with the defect. Tt is generally not
possibie to remove all of the defect by these echanical
methods. Mohair op 5 a prodiet which is bought and
sold on the basis of stlet specifications which include
onv lor vegeltable natter content. Vegetable matter
pieces are counted and measured, as longer pleces are
more objectionable. Each firn whieh purchiases mohalr
top nas its owe specifications, but for purpose of evalu-
aung these lots, a maximum of 30 peints per one-half
vunce of top was nsed ax an aceeptable levell using the
following svstemn of determining points:

Lenpgth of cepitable Pointv pe

ratter _fje'f‘r'd'_, thehes f)f_i e
Specks 1
- Vi 2

i - 94 7.l

3 - 16.5
1 -1k, 25

TARLE 3 YIELDS OF TOP AND WASTE PRODUCTS

Liht Mediuey Heavy

Narmak defect defeet clefeet
Maobair top, 1b L2814 1141 1113 785
Yield - b of prease
maohair, 7.2 [XS B35 +3.H
Yield /b of clean
mohaire, T R B3 il B
Nolls, fronre, Th A7 He TH (W
back, 1b 17 3] 24 (51
Clard waste, b 3 e 108 B}
Comb wastes, 1h 36 134 47 g
Vegetable matter,
poiuts per ¥ -0z top P §7.2 970 .2
Average fiber length
af top, inchies 4.0 347 372 277

The vields of top aned various waste products and the
vegetible matter content of the top on a point bass
are chown in FYable 3 The vegetable matter in the light
and medinn defeet lots reduced the vield of mohatr
top as compared with the normal lot, but that there was
Little difference between these two lats is probably a
veflection of the smwl] original difference. The carban-

~1zed mohair vielded an amount of top comparahble 1o the

uther two defect lots based on ¢lean moliair, even
though containing the lowest defect content. This was
evidently because of o weakening of the fibers i the
carhonized lot which resulted in a much higher percent
ol noils and a shorter fiber length in the top as cor-
parced with all three other lots,

Developing an cconomie comparisen of the four {ots
15" difficudt. Vhere is no published market price informa-
tion {or mohair top and waste products. Consultation
with several sources which are {amiliar with the mohair
top market resulted in the price evaluations shown in
Table 1. These are comparative fgures based on market
quotations for 26'/28's mohalr top a1 the tme the study
was completed and are net an indication of the value
of moehair top and wastes at Jater times.

The valuation placed on the top {ron the light and
medium defect lots was acbitrarily set at $0.05 a pound
less than the novmal lot becanse of the presence of
vegetable matter in excess of the 30 points specified
allowable. The heavy defeet lot was valued at o further
reduction of $0.035% because of the decrease in fiber
length. Prices for waste products reflect basic differences
or lack of differences in defect content,

TABLE 4. MOHAIR TOP AND BYPRODIUOT PRICLES

Light  Medium  Heavy
Mormal defect defect defect

Tuop, per lb S1.43 S0.90 IR $0.85
Noils, front, per b (.30 0,25 (h2h .35

back, per lb .06 .04 (34 00
Card waste, per b .20 h1a .15 N.20
Comb waste, pec b 065 060 .60 .55
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TABLE & FOONONTIC EVALUATION

Paghe  Medium Heavy

Nornual delect defect defect

Yalue log SEARLOT B1146.82 S1066.04 $720.40
Heourioe N corbonliwe

Copsts i, 14 ik 3t 83,78 3T NN
Clonndvine chorees AR AN A2 AN Addh0 RSN
Tepal processing charges 45274 REER N AEGA 40551
Mot valkae et BIRRIRY ERTRIY HE B 32185
Yilie wrease Lh 445 416 11,4450 11, 1
Laitfere e es Betwern lols (i (1,030 RN IN]

A cconuiie evaluatios of Le mdlheenee of vesetable
roatter defeet is sheasn e Tabie 50 This takes into con-
sicheranon the decreases i vields arad o goalite, Scour-

i chirees are based oo grease werens while carboniz-

eand combine chirees are based on the weieht of dhe
rest g products. Scourine and carbomzing charees for
the Beavye defect Tot are approsimately 205 rmes as large
ds soouring costs for o the ather threee lots, butl touel

chutrges are very similar, The soiues per areise pout
do rot reflect any meaketing ar handlhine costs, but these
should be shmilar for all lots, The diiferences bevween
Lo are b freures of major concein in this study, and
theae show decreases of approxunately SO0 and S0.0085
per posnd between normal and Lebie defect and between
Lol and medinm defect, respectively, The decrease be-
tween nedinnt and heavy defeet was $0.20 per poand.

These data indicate that real differences in value
exist hetween: lots of mehalr containine diftering quan-
tities of vegetable matter defect. The differences re-
ported here may be greater o stsaller inother situations
depending on differences in quantity and tvpe of defect
present. It s reconuneaded that imehair producers adopt
all cconanically feasthle management practices which
will provent or lessen the contaminaton of their mohair
with vesetable matter,
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PR-2936

Removal of Vegetable Matter Defect
From Mohair Before Shearing

Jo W Basserr ano G R ENGpAHL

Suansary: Dipping Angora goats inoan olele actd
solution apparently caused a reduction in vegetable
matter defect n the neck and side areas while showing
ne changes m the briteh and bellv arcas. The mohair
was softer w handle and showed a 60-percent increase
1 average grease flecce weight.

70

Spraving goats with an elele acid solution mav give
different results than dipping them, The olete acid ay
be more effvetive with other tepes of veactable naoter
defeet than horehound which is a particularly difficult
VP o TeHen e,

The belly arves contwined the largest percent of vege-
talde mitter defect. bat it represents only 10 pereent
of the eccr werrht, 11 the bellv portions of the fleece
ave removed. avernge veertable mastter defeet for the
fleece reduces from 7.3 percent to 6.1 percent and from
A8 vercent o 2.8 percent for nontreated and treated
Hevoes, respectively, Rinee the helly area s sheared fiest,
this portuan can be remeved easily on the shearine Hoor
when defect 15 o problem. This represents o manasement
techmtone that can make an improvement in defect con-
went independent of any dipping or spraving program
which miche be developed,

Introduction

Crrease moluir which contalas excess vevetabie matter
comtamination s of Tower value (PR-2935". Manage-
tent technigques o prevent vegetable mntter contan-
inadion are not shvavs ceanomically feasible, however.
Crood pastere or range arowth as a result of favorable
clintatic conditions 18 tighly desivable from the stand-
ottt of nurition. reproduction and overall animal
sealth but mnay also result ninercased vegetable matter
content an the mehairs I v is net abways possible to
keep vesetable mintter out of flecees. there may be nuan-
agenwent technigques which will lessen the ceonomie in-
thumee to the producer.

Producers in some areas reported fuvarahle results
fromn spraving or dipping their Ancors goats in a solu-
fion contating “Red ol {oleic acids approximately
3w 4 weeks belore shearing, This resnlted in shedding
of vegetable matter from the fleece as well as an -
proved “handle™ or sofiness of the fleece ot shearing.
Because no actual data were available on the devree
of Lmprovement, the effects of oleic acid on mehau
fleeces prior to shearing were studied.

Experimental Procedure

Twelve Angora kuds which were faurky heavily con-
tamitated with vesetable matter defect, primarily hove-
tennd. were obtained from the Texas A&M University
Acricultural Research Center at Mceliregor, These
aninwls were taken to the Sheep Center ot the main
campus at College Station for the test,

Small sanmples were taken from the midside of all goats
vy commpire vesetable matter percent and pereent arease
hetween right and left sides of ecach animal prior to
treatinent. and to compare samples {rom the same side
preand posttreatment. Detennination of all vegerable
matter pereentages was on the basis of weight of
veuetable anatter left after the wnehair had heen dis-
solved Ina holing selution of sodium hydroxide, Grease
determinations were on the hasis of a 3-hour alcohel
refluxing evele,

After the natial simall side samples were taken, ecach
goat was sheared on the right side. The neck, side,



TABLE L AVERMGE VEGETABLE MATTER AND GREASE
CONTENT PRTIOR TO TRENTMENT

Nunhber of Vegetable

Side rinkls tiatter, f; Crrease, )
Foasrht 12 o) 444
Left 12 Ho A G50

TABLE 3, GREASE CONTENT OF LEFT-SIDE SAMPLES

Tline in relation w treatient Alcobol extract, 7

Pretreatment R
One-week posttrentment 206
Twa-week postieentment 2503
Three-week posttrentment 2200

britech and belly areas were sheared as separate sanples
to measure the differences in defeet to be Tound bherween
arcas. These fleeee portions were then analyzed Tor
\t'gt‘tahlv matter content,

After the initial shearing of the rvight side. cach
attirua was dipped g soluton contaimng 1 gallon
olete acid. 1 quart liguid detergent and 50 gallons water.

Side samples were taken from the left side ac 1, 2 and
3 weeks posttreannent to determine the residual content
of grease or aleehol soluble substances. At 3 weeks after
treatnent. the left side of each animal was sheared into
nech. side, britch and belly portions. Neck and side
simples, treated and non-wreated. from six of the animals
were subjecuvely apprased by oa commnuttee of three
persons to evaluate differences in softness of “handle.”
These samples were then scoured to measure clean vield
pricg to determination of vegetable natter content,

Results and Discussion

The average vegetable matter and grease percentages
from right and left midside samples taken before treat-
ment are shown in Table T The left side had slightly
mwore vegetable matter defeet than the right side, but
this difTerence was not sisnificant, There was no differ-
ence i1 grease content between sides,

OQleie aeid 15 an oy liguid shiel 1s insoluble in water,
It is semetimes referred o as “red ol The oily
characteristic is evidently the property which tends to
canse the vegetable matter e shed from the fleece and
give the flecee a softer hand or fecl, It also Increases the
feece weights as shewn in Table 20 The inerease in
weizht was not consistent by body areas, as the bnitch
andl bellv show @ greater inerease than the side and neck
arcas. The oleic acid evidently migrated devwn the fleece
aned vecurnulated i the briteh and belly arcas, 1t s not
known whether this mwiegration occurred while the
animals were sl wer from dipping or whether 1t oc-
curred during the S-week period, An overall increase of

TABLLE 2 GRLEASE FLEECE WEILGHTS

Inerease

over DU pereent i grease flecee weight would be quite
signilicant.

Left-side samples were analyzed for grease content at
weekly intervals. These results [Table 30 show over
13)-percent increase i grease content as measured by
aleohol extraction at 1 week past treatment, no change
between | and 2 weeks and only a slight decrease by 3
weeks, T muy he necessury where the animals are dipped
to allow more than 3 weeks between wreatment and
shearing to reduce exeess grease content. Spraving the
solution might give different results.

The increased grease content @ive an increase in
arcase {leece welghts as shown 1in Table 2 and, con-
sequently, save a lower pereent yvield of elean fiber, The
vields of neck and side area for six of the goats are
shown in Table 10 The decision to obtain clean vield
estimates was made prior o determining that the largest
increase in grease fleece weights oceurred in the britch
and belly areas. The fivures in T'able 1 represent ondy
the two major body areas which are the higher vielding
areas. The average vields for the pretreatiment mohair
are lower than is really desirable, and the postuecatment
vields are 14 to 16 percent lower than these. The actual
weleht of clean hber from cach area shows no signifi-
cant differences as a result of the treatment.

TABLLE 4. AVLERAGE YILLID ANLD CLEAN WEIGHT OF
NECK AND SIDE AREAS 76 FLEECES)

Average clean Average clean

Body area vield, 7, wreizght, grams

Neck Pretreatment 71.0 B
Posttreatment 577 [

Side Pretreatiment fify. B
Pusttreatiment 024 Hia

TABLLE 5. VEGLTABLE MAITER ANALYSES BY BODY
AREA

Average Vegetable Matter Content

Rirht side Laft side 1 weight Pretreatiuent Posttrentment
Body area LEang T ErAIms e [ Body arca 24 " I o,
Neck 1N ML i42.8 4.2 Sk Neck 7.57 .4 442 41
Side 1143 A1G i72.4 243,73 Sl Side [ 3.0 R 2.2
Briwh LUk 2 Mt 4.3 .7 Britch [ tif) trih il
Belly AL HR Tl 2.2 1183 Belly .44 L4t HAEE 11.2
Total Ablh 100.0 SHUYA) 1)1 al1 A areas 26.74 7.4 2254 A
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The huandle or feel of the ruehair was subjectively
evatnated by three persons. All three were able to
identify all treated sanples on the hasis of o softer feel

The oy consideration was o dewrmone whether
the treatment removes some of the veoctable matter
defer 1T pereent of defect in the srease mohalr s con-
sdered. then 0 appears that a wajor Tuproveineut was
nide, as shown i Table 50 This s sisieading, however.
as the wrense michoar welghts have been imereased by the
olete aend, Tahle 4 showed no chanee in actual mohair
fiber:s s the comparisons should he hetween wetghits
of venetable matter defect vather than pereentages.
Table 3 shows a reducuon in defect on the neck and
side wreas beit o uprovernent in the breitch and belly
arens when considering welsht of delecc
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Disease Investigations
With Sheep and Angora Goats

CoW. LivinesTox, Jr.
Statsary: A laboratomy was recently established  to
vestivate sheep diseases in order to develop more effec-
tive preventative and control measures. Seiologic
evidenee of Tibrie fetwi var renerealls inflection in a
herd of cartle located m West Texus was obtained.
Salmonella typhimmurien was solated fronn feedlot lambs
and was effecuvely treated with use of neamyein in the
ford Avtinobacilvy Hgniera was identibed in a flock n
wiilcn 1 te 2 pereent of the floek were infected. Re-
movil of infected sheep from the Hock eliminated the
prollent When such 18 not desirable, intravenous treat-
ment with sodium or potassium iodide 13 nwsually highly
effective. Polyarthritis produced by a chlamedial discase
agent was found in i group of feedlot lawbs, Although
use of antihiotics way be effective if whininistered early
in a1 outhreak, an effective vaceine is not available.
Experuncntal vaceines are heing evaluated,

Iniroduction

Dieath losses ar reduced performance as a vesalt of
varions diseases 13 a major loss o te sheep industry,
A laboratory was established recently to investigate the
nature of some of these losses in order to develop more
effective control and preventative measwes. This lab-
oratury was established on a temporary basis at Angelo
State University pending the developnent of the San
Aneelo Research and Extension Center, Same of the
organists asolated from disease outhreaks mvestigated
by this Tnboratory in the first vear of operation are dis-
russed,

Ihiscussion

Serologic evidence of ibrie fetus var venereads in-
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fection in a berd of cattle located i West Texas los
been ebtained by utilizing umunofluorescence. Vibriosis
decrenses Tertility resulting in birty of fewer calves over
a longer calving period. Cattle producers should be
renunded that vibrioss does oceur in West Texas and
should be considered as a possible cause of fertility im-
painnent. Vibriosts s transmmitted  usually by anfected
bulls: therefore. proper precautions should be observed
witen placing newly-purehiased bulls in vibriosis-free
herds,

Salmanclla typhivooion was Golated from feediot
Jainbs subinitted to this laboratory. Seouring and loss of
welrhit were the prominent signs of this infection. and
a few death losses were mmcarred. Several hundred Lamnbs
in this feedlot were affected. Lambs affected with in-
ternal parasites show identical elinical signs. but treat-
ments for the two canditiens are different. Feedlat op-
crators should be made asware that salmonella infections
can be confused with internal parasite infestations and
that an aceurate diagnesis of the disease condition often-
tintes 15 essential in order to apply the effective treat-
tment to aveld excessive economic losses, This salinonella
isolate was resistant to tetracyelines and aurcomyein.
Both antihiotics have heen used extensively as feed
additives for several vears. Effective treatment  was
achieved using neomyein n the feed.

Aetinohaciflns ligniers was isolated from an ahcess
located on the neck and lower jaw of @ ran, Thas con-
dition connnonly known as “Twmnpy Jaw™ s conunonly
vhserved 1n cattle, but is only occasionally observed in
sheep, This soladen was made from the flock nuan-
taited by the Texas A&M University Agricultural Re-
search Center at MeGregor, Approximately 100 cases
or between 1 percent and 2 percent of the adult sheep
in the flock were infected suggesting that the orgunism
wias being passed In some manner possibly at feed or
water troughs. This condition is 2ot normally fatal, but
it does result in some debtlitation or weight loss on the
part of the animal, Only one death loss was attributed
to this cawse in the affveted flock, and this was associated
with the stress of lambing in an infected ewe. In this
flock the infected individuals were removed from the
flock and sold for slaughter. and s appears o have
chimiinated the problens In cases where this course of
artion 18 not destrable, intravenous treauuent with sod-
it or potasshun iodide i usually highly effeetive.

Polvarthritis produced by a chlaniwedial disease agent
was Tound in a group of leedlot Luubs during 197(L
This disease is characterized by severe lumeness and loss
of hody weight and may affect ranee Lanbs in addition
to feedlot lambs. Antibioties may be effective if ad-
ministered early in an onthreak, but severcely affected
lambs may require several months to completely recover
fram this condition. The method of transmission s not
known completely, but it is possible that the disease
agent can be wansmitted in feces from lambs with
latent infection. An effective vaccine 1s not avatlable.
Currently, experimental vaceines are being evaluated
i this laboratory for the control of polvarthris,
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