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 CHAPTER I
o tNTRonuct’_Iom

The 1ncreased emphasis placed on muscllng ln meat ann
Ve”imals 1n recent years hes brcught about a greater need fcr
vmore accurate means of evaluatlng live animals W1th respect'
to fat.and muscle develcpment.: Through their buyLng prac»- .
1 ttces. consumers have expressed a strong preference for :

meatier, heavier muscled retail cuts cf meat Wlth a mxnemum

ve: of. crxmmable fat. Animals of sxmxlar ages- and market

| 'weights have. been ahcwn to differ greatly in the 1eanwto=

".efat ratlo in- thelr carcasses. These differences are observ-

'1cled npt only withxn breeds but also thhln family llnes as

| well aa within sire progenyu; Slnce most. carcass tralte

vare moderately to highly heritable, more effectlve tcols

I’than are ncw available for meat anlmal appraisal are need=

ed to estimate mcre accurately the ‘body GGmpOSltlbn ef an=
imals fcr breeding purposesp as we11 as for slaughter,,ﬁ

| Progress in the area cf swmne nutritlon and manegement
'has been. measured largely in terms of wexght lncreaseau'
) total peundso: It appears quxte llkely that 1ean tlssue of
: acceptable eatxng qualxty can be produced mcre economically |
”_than at preeento R R L

Ihere 13 great need for an easxly obtainable means cf :;Qfﬁ




monitoring the type of tissue being produced during the

growing and finishing period.

Such a method would allow

producers to better utilize the available feed rescurces

for the production of lean tissue.

To date there has not

been available te researchers a convenient means of moni-

toring the type

ing the growing and

Lo
&

The objijectives

To estimate the

Counter on five

100, 1506, 200, 2

o

of tissue being produced by the animal dur-

e . 40
repeatability of the Permian K
different weights of Yorkshire barrows;

50 and 300 pounds.

To observe any trends in the association between cer-

tain live measurements obtained from three different

. s .40 )
techniques (potassium ~, ultrasound and ruler probe)

and various carcass measurements, at five different

weights of Yorkshire barrows during the growing and

finishing period,

To monitor growth with respect te various live and

carcass measurements of Yorkshire barrows at five dif-

f o

N
[0

B

et
—

rent weights.



CHAPTER II
'REVIEW OF LITERATURE
,,‘ Generai::,‘.,

‘Subjeetive appraiSal Of'the 1ean and fat eharacteris-

VZtlcs ef llve animals for slaughter or seleetlon for breed-

e 1ng purposes ‘has been, and st111 ls; the most w1de1y

»aeeepted method of an1ma1 selectlona :

Cltatlons 1n the 11terature suggest that generally

fdsubJectlve appralsal has not been an accurate predlctor of

‘_ carcass merlt. Holland and Hazel (1958), Wllson et ala> |

‘5”1(1964}, Hetzer et al. (1950) v From these and other flnd-
xlngsg tools are needed to supplement subgectlve appralsal

. in the evaluatlontof_meat anlmals.~

1_5Pqtassium40
'Ffon”the»search'fof an accurate, nondestruetive’teeh-__
nique-ferhevaluating live meat animals, has eveiyed the -
”eoneept of potaSS1um4obneasufenent."Potassium has been“h
"found ts be. most abundant 1n the organeles of the 11v1ng
’fcell, Manery (1954) Potassxumzls malnly aSSQClated w1th';f

,fthe lntracellular, nonfat phase in the body and the quantlas

_-Vty of potaSSLum in muscle tissue is relatlvely constant, o



Conway (1957), Robinson (1960}, Anderson (1959) and
Smith et al. (1965). |

40

Principle of the K_~ Technigue

The potassium40

technique makes use of two basic
principless (1) much of the potassium in the body of a
live animal is found in the muscle. Results of chemical
analysis of two cadavers by Forbes and Lewis (1956) indi-
cated. that about 60%‘0f ail bddy potassium is contained in
the muscle., This value is similar to that found by Pfau
(1965) who reported that the skeletal muscle of swine con-
tains 69% of bddy potassium. Kirton et al. {1961) reported
that 50%>othhe body potassium was found in thé sepafable
lean of sheep. Also, Lohman et al. (1965) and Lohman and
Nartanv(1958) with the use of K0 measurements}fepmrted
that 65% of the body potassium appeared in the lamb car-
cass, and 33.4% of the total potassium in steers was found
in the "standard” trimmed learn.

(2) Skeletal muscle potassium contains a fixed pro-
p@@tian of naturally occurring radioactive atoms (called
K4Up heﬁce the name) which give off very smali amounts of
gamma radiation, which under certain conditions in nature,
can be measured. POtaSSium40 is the principle radiocactive
isotope, naturally present in all orgaﬁisms, Kulwich =t al.
€1960>u Potassiumaﬁg has an isotopic abundance of 0.0115%,
a half life of about 1.25 x 107° years, and emits 10 beta

particles for every gamma-ray, Suttle and Libby (1955).



Vlnogradov (1957) reported that pota331um from d1fferent
40

. sources does not vary by more than + 0. 5% in its K*° con-

-'i~activitybemitted by K

7tentar The data of Vlnogradov (1957) 1nd1cates that, in the

case of humans, there is about seven tlmes'as_much radio-
40 as there is by the next most pre-
'valent naturally radloactlve 1sotope, carbon-14. o

40 - can be measured

accurately,'lt follows that the amount of K40 present 1n a

In view of these prlnClpleS. if K .
-substance should become useful as a predlctor of total po-

‘ tas51um. Total body potaSS1um then, may 1n turng become
‘useful as a predlctor of tota1 lean (muscle) in the anrmal :
'Stnce much of the potass1um 1n an an1ma1 lS found in the
muscleah' : o |

Green et gm@ (1961) found the potass1um concentratlon

'Jd?of the whole body of calves and plgS to be in the area- of

B 21 to 0. 244, reSpect1VGIY-- ‘The potassium content of body

: fat was found to vary from 0. 01 to 0. 03%,' blood:from,0.07
.to 0, 09A and ham or (thigh) of Ong to 0.30%. Kirton’et aL :
(1963) found. that empty bodles of pigs contalned 0.20% :
ipota331um, and the carcasses contalned 0. 21%. When placed

1’on a fat free ba81s the values 1ncreased from 0 30 to 0 34%,

:.prespectlvelv, ‘Similar va1ues~were observed by MulllnS»:

- et §l=‘(1969) who determined the potasslum level of the»lﬁ
;‘}compo31te rlght s1de of the plg to be 0. 202%.‘ When ex-
'5:pressed on - a fat free baS1s, thlS value 1ncreased to O 338%
cnlpotasslum,%vSpray and Wlddowson_(1950) reported that the ‘

fatffree_bodlesicfhadult pigs contained abothOQZSZv



potassium. In the case of lambs, Lohman et al. (1965)
found the whole body to contain 0.21% potassium and the
carcass 0.25%.

/
40 , .
in determine-

The theoretical basis for‘the use of K
ind lean body mass of animals assumes the constancy in the
cellular content of potassium. However, this constancy of
potassium has been questioned by Laworie and Pomeroy
(1963). They studied the potassium and sodium contént of
five muscles (longissimus dorsi, psoas major, regctus

femoris, triceps and extensor carpi radialis) from pigs

slaughtered at 150, 200 or 250 pounds. A significant
(P<.10) difference in potassium concentration was reported
between muscles and between weight groups. They alsc stat-
ed Ehat since the potassium concentration méy diffef by at
least 30% between muscles, iﬁ is concluded that’assessment
of total mﬁscle mass méy be inaocurate if based on the in-
tegration of gamma-ray emissi@ﬂ from KQOa

The constancy of potassium has also been questicned by
Giliett et al. (1965, 1967, 1968). These extensive studies
were conducted to determine the potassium concentration
of wvarious muscles fr@h three different species; swine,
cattle and sheep.

Gillett er sl. (1965) determined the potassium content
of six muscies from each of six Hampshire and six Yorkshire

barrows. The muscles used were the longissimus dorsi,

semimembranosus, semitendinosus, pscas maijor. biceps femoris

and rectus femoris. When the muscles were compared ob. a



“_‘wet hasxs (gmu K/kgo muscle) the regtue ;w

in@ eenterrcd

the most potassium and the peggs mﬁ;gr the rewest with e
apercent dlfferenee of 11 QA between the meen veluee efiﬁﬁse

‘gftwo muscleso When the poteSS1um eentent was expressed ‘on as
Zfat free, m01sture=free basis {gmo K/kgu mersturewfree
?muscle) the percent dlfferenee between meens ef the E;;fuf.

' i£mg;i§ (h15h93t> and Bﬁnaﬁqmejgr (lowest) amsunted to‘”:‘

’.10 54u When potassmum content was expressed on a pretein g

fbasxs (gma K/kgo protein) a 13 4% dlfference oceurred be=»

'ti‘-tween the means of the reetuﬁ ﬁgmgrr“ (hlghest} and gsgag,‘5

ma;gr (lowest) Slgnlficant differences between breeds
were alse found, with the Hampshlres heving an average :

vvalue of 19 29 gmo of pota831um per kgo proteln, compared

o 'to 17 51 gmo for the Yerkshiresuﬁw’"

571 Slmller results in the varlablllty of potaselum een=\

tent of seleeted steer and 1amb muscles were also observed S

-pby Grllett gg @; (19679}1968) Slgnlfteant dlfferences

 were found in the potas31um end sedlum concentretlon ameng :
ﬁ.seven muscles frem 16 steers and among four museles frem 25. 
~'1ambs on a Wetg fat free, melsturenfree and preteln basis.'

: Observed,verlatien in the potassrum concentratlen of us=

"i3c1es when means were eompared, were of the erder of 12 91% ‘”

~for beef musele and 12 77% in 1amb musclea They also statns

  '_ed that the sxzable muscle to musele varlabllity in the 5 

 [3fpetass1um content ef perko 1amb and beef (regardless of thez,

’fbasis ef eemparisen) 1ndmcates the 1aek of eonstancj ef

o the petass1um proteln relationshlpo The 1ack of eonstaeey e



in the relationship could be & major source of error in
assessing body composition from potassium or K40 conternt,

Lohman et al. (1968) in a detailed study deterﬁimed
the.potassium content of eight beef cuts from 98 steers.
Thése steers were from four breed types slaughtered at one
of four live weight groups (306, 385, 465'and 544 kgo ) o
They reported that live weight groups significantly effected
'potassium in certain cuts., On a fat-free dry métﬁer basis
the weighted mean potassium concentration was 14.32 gm./kg.
The lowest concentration was found to be in the rib (13.72),
and the highest in the round (15.27). The coefficients of
variation ranged from 6.4% for the weighted mean to 11.9%
for the wholesale rib. It was also observed that as live
weight increased potassium concentration of the "standard"”
trimmed lean decreased, Thesé workers also dompared breed-
Types andvfound thaﬁ Angus had significantly (P<¢OS) more
"standard” trimmed lean potassium than Angus-Holstein cross=
breds bn a fat-free, fat-free dry matter and on a nitrogen
basis.

Other workers, however, have not found such varisbility
between muscles or breeds. Briskey et al. (195%a) studied
the potassium cwnteﬁt ofvpark ham muscles which ranged
from watery and palé to dry and dark in appearance. These
workers réported that there were no ooﬁéistent differen@és
in potassium concentrations (expressed on a fat-free dry
weight basis). Briskey et al. (1959b) reported that

the difference in potassium concentration (on a fate-



free dry tissue‘baéis) in pork muscle from 16 gilts asso-
diated with varying levels of forced exercise prior to
slaughter were not SIgnlflcantp

Ward et al. (1967) studied the relationship of potas-

40 to the moisture and fat content of

sium measured as K
ground beefo Using only five,animals aﬁd eight wholesale
cuts, they found a significant differenee between cows in
potassium.éoncentration oﬁ‘a fat-free basis but not betweén
wholeéaie cuts within cows. Céefficients of variation for
potassium content (expresSed-oﬁ a fat-free and on a fat-free
dry matter basis) were 9.0 and 1407%, respectively.

Mullins et gln (1969) stu@ied the potassium concentra-
tion in 32 Duroc pigs weighgnga 90.0 kg. They rep@rtéd,that
‘on a fat-free, moisture-free basis, the soft tissue of the
ham, loin and shoulder contained practically the same per-
cent potassium, 1.759, 1.739 and 1.751, respectively. They
alsm reported that on a wholesale cut basis no signifiéént
differenées were evideﬁta According to this work; thé -
greatest source of variability in the relationship betweén
potassium level in the @areaés and carcass composition-may
be the result of the variation in percent of fat; bone an@-b
skin rather‘thén variation among select muscles as indiéat=

ed by Gillett et al. (1968).

m@tﬁ,m% of Yariation in L,m;% Animal K
Ny

There may be many sources of variation associated



*{:gWLth the measurement of the gamma radlatlon emltted by K40
h>ffrom the llve an1ma1 and the carcassuf ; » L

| Slnee gamma=rays are constantly present in the atmos»If”’

‘Trphereg one of the maJor sources of varlatlon Wthh must be
:accounted for, is the enV1ronmental radlatlon or background{f

K40

'rvaardock et. g_o (1966) reported that 1n the. energy

L ohannel background count averages were about 17 500 counts‘;-'

per mlnute, or two tlmes greater than the count rate of ‘a

- 450- kgo steer and seven tlmes greater than that of a. 40 kge"'

u:fitsheepa_ Thereforep_measurements of anlmal K40 count rates

*»fdepend upon a very stable background count rate during the

'j;‘tlme the anlmal is belng counted° Another source of error

"xh*ls self absorptlon Wthh can be deflned as the absorptlon

’_1fof gamma radlation by the sample from whlch they or1g1nated. B

e Twardock g; al (1966) found that as sample Slze 1ncreases.~

‘the greater is the llkellhood that a gammawray Wlll lose B
hipart or all of its energy before 1eav1ng the sample and 1n- S
"”teractlng w1th the detectoro: Therefore, the count rate"

ffffrom a glven quantlty of radloactlve material varles 1n=\'

'f{rversely Wlth ‘the 31ze of the anlmal or standard ln Wthh

. that materlal is locateda It is the oplnlon of these work-.":

~j~5ers that sample to detector geometry could be an lmportant

”fconSLderatlono A smaller sample lS more effectlvely surebsf |

17rounded by the detector than is a larger sample, so that a ”n‘

"*fgreater proportion of - the gamma rays leav1ng 1t will 1nter~.'b

v’f act Wlth the detectora;f

Background depression is the physlcal phenomenon afthea




11

dtjsample absorblng some of the background radlatlong_WLth the

a?result that less background rad1atlon reaches the detectors@
': An estlmate of background depress1on may be accounted for

d_by the countlng of a nonugamma emlttlng "phantom" of SLmllar
size to that of the sample to ‘be measuredu Gamma rays»i |

95.and Mn54

femltted from caeSLum=137 Zr have energles that
are hlgh enough to ‘cause some "splll"lor )verlap lnto the
't'K40 measurement channel, cau51ng counts to be recorded that
uare not actually caused by K40 dlSlntegrat;onsL(Twardock.
vet alovl966) ‘ | : P
More has been reporced on the sources of varlatlon
dassoc1ated w1th the anlmal than those lnherent to the lnw_~

strumentatlone If the amount of potass1um lS about 0. 20/

‘1rof body welght and the carcass contalns approx1mate1y 6OA

of total pota551um, the counter must be able to detect small

dlfferences 1n K4O

When multlplled to yleld total lean,‘_
'the errors'are'increased.v 1t the dlfferences in total lean'
_are small, however, the counter must be capable of detect~
‘ing extremely smaller dlfferences in K4Q gamma=em1ss1ona.‘

*,Therefore, all outSLde contamlnatlon should be removed, so

'f»that only K4O gamma em1s310n from the lean W111 be detected_ai

‘;by the lnstrumento Washlng the anlmals w1th water and

'f-detergent may remove sources of contamlnatlono Klrton _t

v:_al° (1961) reported that washlng the lambs once reduced thel,

fo‘potaSSLum content by 0 94 gm. of potaSSLum per kg, llve

'Lwelght, or on the average 38 2Mm. of pota581um was removed

'”'from each anlmal by washlng. They also stated that the
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second washing did not reduce the gamma activity below the

level accomplished by the first washing. Accdrding to

Twardock gt al. (1966) the first washing reduced the K*0

channel count rates by 4.8% (P<.0l) but the second washing

reduced the count rates only by an additional 1.1%,

It is rhought that radiocactivity in the gastrointes-

tinal content may be a source of error that can bias the

4Ou This can be reduced and partly standar-

dized by feeding only a low potassium ration prior to K4O

estimate by K

measurement or by shrinking the animal, therefore; removing
most of the contents from the gastrointestinal tract.
Twardock et al. (1966) reported that among several feeds
measured, oats had the lowest‘radioéctivityg and for sever-
al bulls fed only oats for a l4-day period, an average re-

40 ount rate was observed

duction of 9% £ 4% (S.D.) in K
during ~he first seven.déys after which there was no fur-
ther decrease., Lohman et al. (1966) fed two steers a high-
roughage diet farba.week fo11owed by a diet (oats) 1ow_in
potassiumﬂ After seven days on the oat diét the’K4O‘cbunt
was lower by‘about 10% in both steers. Kirton Q; ale.
(1961) attempted to standardize the cdnteﬁts of the diges-
tive tract 6f the pigs by using the same ration for all
pigs and removing them:from‘feed 24 hours béfbre slaughter@

They found that the weight of the gastrointestinal content

comprised only 1.7% of the body weight.

A A AR

:‘frhe use of potassium,in the body as a predictor of'léan
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body mass was reported as eariy as 1955;1when Cheek and West
determined the tdtal.ﬁody pOtaésium and‘thellean body mass
of 30 rats of various weights and ages; They reported that
total body potassiuﬁvexhibitéd a simple linear relationship
to lean body mass. Woodward et al. (1956) demoﬁstrated
that the potassium cbﬁtent of.human beings as detérmined,by

measﬁrement of KaO

gamma activity by means of the Los
Alamos “human countér", Was related to the body waﬁer cone
tent and, therefore to the lean body weight of the subjeétsu
Muldowney gt al. (1%57) ﬁepdrted that total exchangable §o~
tassium was closely correlated (r=0.90) with lean. body mass
in avstudy carried out with 16 normal human males and 14
normal females ranging in age from'l8 to 81‘years; Allen
et al. (1960) reporﬁed total body ?QtaSsium content to be
prépOrtioned to the body mass minus bone, mineral, fat and
water in‘hUméns, | | |

.Indicatioﬁs that there is a possible relationship‘be~
tween potassium content and lean body mass‘obtained.from;
these preliminary studies with small‘animélé and,humans,
1ed‘résearchers to studieS"with livé'aﬁimals;'carcasses aﬁd
cuts of meat. | ‘

Zobrisky et al. (1959b) were among the first to study
the utility of the naturally OCCurfing.isotdpiC potaSsium
(KqO) as a quantitative'méasure of the muscle mass of iarge

A
x*0

animals. They studied the relatienship between con-

tent and the muscle mass in hogs,,pork,carCasses and pork

wholesale cuts. Their results indicated that..‘i-«i40 content



'*»,lean of four hams. The values for measured pota581um

BV

,may p0331b1y have use as a raprd, nondestructlve 1ndex for o
determ1n1ng proteln to fat ratros 1n llvestock and meate '
Kulw1ch _; g_o (1958) were among the flrst to report _—

40 concentratlon and lean mass

:vcorrelatlons between potassium
x:vof & wholesale cut° In th1s prellmlnary study u81ng 11m1ted5
'"f;numbers. they reported a correlatlon of 0. 983 between gamma--
:rays counted per second per pound, and percent of fat free _u
40 »f’

gammawrays per second per pound var1ed 1nverse1y w1th the

L fpercent fat of the hamsg w1th a correlatlon coeff101ent of'.b

' _aO 966a Later, KuIW1ch _; g_o (1960) determined the rela»

tionshxp between beta radioactxvlty of the ash in relatlon B

« to the comp081tlon of hamax They reported a correlatlon of;

"EO 99 between the beta radloactlvity and the percent ether

'*L'extract, of the separable 1ean from 24 hams of plgs aver=

~ff'aglng 180 poundsa» In a more 1n depth study Ku1w1ch _t a1.>

f\(1961a) determlned thattxw% 137 was not a sultable ma=-:;’
ﬁaterlal for predlcting the lean content of meat productsp
81nce the correlatlon 1n thlS 1nstance was only 0, 47,

"_whereasD the correlatlon between K40 counts per mlnute and

~;t¢ pounds of separable lean from the ham was found to be 0 96.=’d -

o The exper1mental unlts for thlS Study were one ham each

hﬁ from ten Yorkshlre barrowsb elght Yorkshlre gllts, seven [H
hfiDuroc barrows and n1ne Duroc glltso, However, no. attempt was_;f
ZVi;made to determlne the effects of breed or sex 1n thlS studyoaﬁp
| Slmllar results were also obtalned from beef rounds by m

vh:Kulw1ch et al (l96lb) In thls study the amount of K4O
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gammaarayxactivity of an intact round from ea@hlcf six
bullsg siihéteers and four heifers was measured and corre-
lated with the percent separable lean and fat of the rounds.
They reported correlations of -0.865 and 0.798 between dis-
integrations per minﬁte froﬁ K4O counts per poﬁnd of intact
rOUndwvand percent separable fat and percent separable lean
of thé rounds,vrespéctivelyo ;

Kirton et al. (1961) studied the use of naturally oc-

40

curring K"~ to determine the body composition of 10 live

sheep averaging 40-kg. in live weight. In this study po-

4 .
0 gamma-ray measurements

tassium content was estimated by K
on 10 live unwashed and washed lambs and of their carcasses.
They found that the correlatibn (r=0,51) between estimated
potassium content of the live unwashed lamb and percent
carcass lean was not significant; Howéverg the correlations
of estimated potassium content of the live unwashed lamb
with percent carcass fat (r= -0,79) and percent carcass

bone (r=0,86) were both highly significant., The correla-
tions were lower for the_washed'sheep and very small for
.thé carcasSesy This inconsistency in the magnitude of the ..
repbrted‘COrfelations could possibly be due to the small
number of animals ﬁsed;

When the percent protein in the edible tissue was_re-
lated to the pbtaésium content of‘theAlive unwashed animal,
the live washed animal and the carcass, the correlations
were 0a80g'0083 and 0.41, respectively. Later, Kirton and

Pearson (1963) using only 10 lambs compared the flame
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photometry method of determining potassium with:that of the
potassium40 approach. They reported the flame photometry

was more accurate than g*0

for predicting body eempeexfﬁona
They found cerreletions of 0,81, -0,92 and 0,81 between po-
tassium eontentp deterﬁined by flame photometry and percent
separable lean} fat and bone, respectively.

From an extensive study of the chemical analyses of 24
swine carcaéses Kirton et al. (1963) suggested a greater
predictive value for potassium. They reported significant
ccrreiatiens between percent potassium of the empty bodye
and percent water, ether extract and protein of 0.86, -0,87
~and 0.77, respectivelyg in the earcasso,

- In summary Kirton gt al. (1961D 1963) and Kirton and
Pearson (1963) state that although signlfleant correlatlons
were found between the gamma activity of;the live animal
and their carcaes eemposition,‘the flame phetometrie method
for deﬁermining potassium was shown to be more aeeurate o
40 for‘predicting composition. They also reported
that the petassiuméo method does not give an aeeurate esti=
mation of the eomposxtlon of 1nd1v1dua1 anlma,lsg and may u
therefore, be limited in its usefulnessa

Judge et al. (1963) evaluated 38 lamb carcasses by the
| euse of pota881um40 and by other measurementso They report?
ed 31gn1f10ant eerrelatlons of 0. 749 -0,79 and O 71 between
K40 carcass measurementeﬂ and percent edlble portion, ex-
cess fat'and:bonevof the.cercass, respectively_a They also

reported significant correlations of 0.63, 0.83 and 0062
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' between the ed1b1e portlon of the carcass and 1onglss1mus bf“
wdgrs area expressed 1n square 1nches, per hundred poundS'

: of carcass welght and per hundred pounds of llve welght,

IV;Frespectlvely._ Further, fat thlckness was found to be hlgh-f

Tily correlated w1th percent ed1b1e portlon and excess fat of.j_

the carcass ~0 78 and 0 83,_respect1ve1y. The authors
- stated that the foregorng data suggest that pota381um40_de§s:
termlnatlon on 1amb carcasses could be used to predlct the
percent edlble portlon ‘or excess fat of the carcasso‘vHow~
'-ever, the 1gng1SS1mus gggsi_and fat measurements were found,‘
to be equal to or better 1n predLCtlve value than K40‘

1measurements on lamb carcasses.fa.fp

Martln et'__aé___a (1963) studled the relatlonshlp between RN

’llve anlmal potaSS1um determlnatlon by K40 and other meas-
urements of body comp031tlon 1n 35 market hogse They re=

”aported correlatlons of O 33 -O 33 O 14 and O 05 between

- 'gmo of potas51um ‘and 1 ng; ;m Qg;s; area, tackfat thlckn

i ness9 percent 101n and percent ham, reSpectlvely., When

potass1um-was expressed aS'gm. of potas31um per kga*live“k
‘welght correlatlons became, 0 29, —O 79, O 64 and -0, 35, -
”respectlvelyex, L “ o | ' T

. The exten81ve studles conducted by the Illln01s workn
'Tersp Smlth _t g_. (1965), Lohman ;t al.v(1965) and

: Breldensteln et al_ (1965a, b) have suggested a rather hlgh'

M;predlctlve value of potass1um40 measurementsq, Smlth et al.;i"

\v(1965) reported that 11ve welght alone accounted for 86 7%

frof the total varlatlon 1n fat free lean in 46 steers, and



"fy'the 11ve body K40 count accounted for 42 54 of the varlawﬁf}r"

;iTogether, llve welght and llve count accounted for o

'l!;:90 64 of the total varlatlon ln  fat- free lean.rl;f“’

Lohman et al. (1965) studled the use of K40 measurement'

hfas a predlctor of carcass lean in. 27 lambs averaglng 73 6

'"]'poundsa They reported that carcass welght accounted for fy

s 53 34 of the varlatlon 1n carcass lean muscle mass, and loin

‘5chye area accounted for 56 64 They also found that whole

leody potassxum (K O) was assoclated with 76. 6% of the var1~'uﬂ

'jatlon in carcass lean muscle mass, and carcass potas51um

'rﬂif(KQG) was found to account for 90 3A of the varlatlone_i‘“

Tlﬁ;lhus 1nd1cat1ng that K

40 B
: measurements on the llve an1ma1 or

'bfncarcass were more preclse 1n predlctlng carcass lean than, 5~
';‘101n eye area or carcass welghteﬂfgry o s E

| Breldensteln ;t'al. (l965a) summarlzed the comparlsonsx;‘W

: t

of K40 measurements w1th other methods for determlnlng 1ean -

;.:muscle mass 1n 25 sheep averaglng 33 4 kg,f In thlS study

'=fconstants were fltted for sex, age, 11ve welght and carcassi

“{welght, and these constants (ba51c model) were found to an_p;r

7:count for 59 SA of the varlatlon 1n carcass lean muscle

7.;massa, The reported varlances accounted for by varlous 1na"

'flftdependent varlables added to the baSlC model were as fff

l':iifollowss‘ SpelelC grav1ty 66 7 101n eye area, a s1ngle :

:1measurement of fat thlckness at the thh r1b and kldney and”;ffr

fjf&peIVLC fat 79 4, total 1ean of the maJor cuts 76 2 and

ﬂff_potasslum content (K 0) of the carcass 87 OA.; Later,

'lthreldensteln et al, (l965b) reported a slmllar study com—'



19

’fparlng the prec131on of several methods of estlmatlng caru'

i'u'cass 1ean muscle mass. of 29 market hogs. Constants were

‘h:fltted for breed, SexX, age, 11ve welght and carcass welght;:
thhese constants (baS1c model) accounted for 44 74 of the
fvarlance ln the total carcass 1ean muscle mass of swine caré

'casses, FolloW1ng are the reported total varlances accounte.
ed for when varlous cr1ter1a were added to the basic model:n

40 count on 11ve anlmal 87 74,_ K‘Za’0

count on one side’ of
::carcass, 91. 24, spe01f1c graV1ty on one 31de, 83. OA, car- - -
- Gass’ 1ength, backfat and 101n eye area, 81 24, welght of

‘:ham and’ loin 87954,, and the welght of four 1ean cuts 94 1%9

Later, Mu111ns et ‘al. (1969) studled in depth the com-

'fiparlson of potaSSLum and the other chem1ca1 constltuents as

o llndlces of pork carcass comp031t10n. The exper1menta1 un1ts B

- for thlS study were 32 plgs averaglng 98 kga ’They’reported 5f

hufthat SLgnlflcant p031t1ve relatlonshlps were observed be=
u”tween pota331um content of llve plgs (K40 expressed as gma
hand percent) and percent ham (0 66 and O 59), percent ham ‘
's:fand‘lorn,(O¢S7~andr0'54);“ percent four lean cuts (0,64 and
,Q'O(SO)g,respectiwely. They also reported SLgnlflcant correa;h
_g~1at10ns between pota331um content determlned by flame pho»ff:j
hﬁtometry (expressed as gm. and percent) and percent trlmmed

f,ham (O 58 and O 72),, percent ham and 101n (O 68 and- O 78), f"”

d°5percent four 1ean cuts (O 57 and 0. 75)! reSpeCth61Y=»TheY

.'pstated that although most of the correlatlon coefflclents
presented‘were hlghly S1gnrf1cant,.only»a-small,portlon of'”

‘the variation in the chemical constituents and yield of
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o wholesale cuts were accounted for by the correlatlon coefflm

’l',c1ents.,

Bennlnk et al. (1968) determlned the correlatlon co-

'*~5eff1C1ents of percent fat and potaSS1um content as determ'

"mlned on. 36 meat samples. They reported correlatlons of
3=O 903 and O 620 between percent fat and gm. of potaSSLum
",'per kg. of fresh tlssue determlned by K40 and atomlc absorp~

tlon spectrometry, respectlvely.
UltraSound’MeaSUrements .

The term "ultrasonlc"irefers'tofsound‘waves-orvvibra~’.
tlons at a frequency above the audlble frequency range of
'yfthe~human ear; Ultrasonlc energy 1s mechanlcal v1bratlon

'energy that can be focused lnto a narrow, almost parallel‘-~
‘ybeam Wthh 1s transmltted and reflected in much the same

.way as a beam of ll,ghte These*sound waves emltted by the )

.transducer pass into - the tlssue under study, and When ab
hkchange ln dens1ty 1s encountered some of the energy is re-
°»f1ected, and converted 1nto an electrlcal 1mpu1se, and fed
’ﬂto a detectlng dev1ce for ampllflcatlon and recordlng
. (Stouffer 1963). - | ”. |
Thls pr1n01ple was flrst used to detect cracks or‘flawsk
v',pln solld materlals. Slnce the change in dens1ty w111 cause‘

,fa reflectlon of the sound waves, the ldea of measurlng

"'oddepth of fat and muscle ln llve anlmals was cons1dereda

Howey and BllSS (1952) stated that when properly ap_fl..

?‘plled, ultrasonlc energy may be used to obtaln echoes from :ff'



‘tlssue lnterfaces. These echoes can be made to generate

""a'crOSS:Sectlon plcture" of the speCLmen.fffiﬁ-‘ o

'UltraSOUHd.Estimates gg»Fatgess‘and Meatinessh;g'Swige B

Prlce et al. (l960a) conducted a thorough study to de{
tbtermlne the usefulness of an: ultrasonlc problng technlque

- for measurlng thlckness of fat and lean tlssue.- Wlth the

- use. of a Speary Reflectoscope they reported that fatness
'1could be accurately measured w1th ultrasonlc equlpment, as

shown by a close re1at10nsh1p Wlth backfat thlckness on the

;T}plntact carcass, and backfat thlckness measured on a cross

?_sectlon of the rough loln, at the s1te of the ultrasonlc‘
afqreadlng.. They reported a correlatlon coeff101ent between
Sultrasonlc estlmates of backfat and carcass bacxfat meas-
'Uurements of 0. 88 on 84 market hogs.: Ultrasonlcally deteru
":mlned backfat thlckness was correlated w1th the percent lean
cuts of the carcass. to the extent of =0, 78 and w1th 1ean
cuts of live welght,‘to the extent of -O 7l | They found ‘v}
bfthat ultrasonlc measurements of 1ean dld not show suff1—'
- 01ently hlgh relatlonshlps w1th lean cuts. to be dlrectly.
Auseful for predlctlon purposes.;ff'“ , | :
Later, Prlce _g,al. (l960b) reported the means of the

vfdiultrasonlc plots of 1oln eye area, and carcass measurementsi_-:
'of loln eye area to be 3 83 and 3 65 square lnches, re~

”;spectlvely,-on'4l hogs. The correlatlon coeffLCLents for

\;jlthese varlables were found to be 0. 74.‘ It was found that

~ upon plottlng the p01nts at correSpondlng angles, an. .
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*rfiﬂéaﬁbiéfé’péf{meférfér.the estfmated.eyejmuscle resulted;
”ﬁ?ThlS made 1t necessary to draw 1n subJectively the two endsrf
'thof the 1onglsS1mus dorS1. : |
| Two d1fferent 1nstrument frequency settlngs were used
»d‘by Hazel and Kllne (1959) in a study u51ng ultrasonlcs as a’
fimeasure of fatness 1n 56 market welght plgs.» Ultrasonlc
vmeasurements at frequencles of 1 5 and 2 5 megacycles‘per
nsecord were hlghly correlated w1th carcass backfat measuren}
'hmentsai Correlatlons of 0 75 and O 76 at frequenc1es of 1 5
“and 2 S megacycles per second, respectlvely.v werevobtalned ‘

: between average backfat measurements of the carcass ‘and ulw'

v’jfrrasonlc measurements. Ultrasonlc measurements at a fre-

Lt7quency of 2,5 megacycles per second on: the back and loln .
were. found to be more hlghly correlated w1th percent lean:
:; cuts (r~_~0 90) than those for correspondlng s1tes taken'x
at 1 5 megacycles per second(r=:~0 76) o ’
© " From an exten51ve study conducted by Stouffer: et 1:
vyl(l96l), 1t was found that ultrasonlc fat meaSurements arev

:lmore_hlghly assoclated;wlth backfat thlckness and»rlb eye‘f

’T_]aréa in.hogsfthan‘in cattle; Wlth 42 market hogs the cor-

E relation coeff1c1ent between ultrasonlc fat measurements
and carcass fat thlckness was found to be 0. 92 wh11e w1th
'*\327 cattle the correlatlons ranged from 0. 32 to 0 54 They*f
Tf:reported a correlatlon coeff1c1ent between ultrasonlcally
'ﬁffestlmated r1b eye area in hogs of 0 70, wh11e 1n cattle |
?:correSpondlng correlatlons ranged from 0 22 to: O 85, Res

gvpeatablllty studles for predlctlng r1b eye area and fat o
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*f?;;thlckness were also reported.. R1b eye area values obtalned

:foby dlfferent techn1c1ans from the same plcture gave corre-'

ylatlon coefflclents of 0 67 for the f1rst day and O 81 for

“Ef:the second day4 Fat thlckness measurements were more hlghly ,

:correlated between techn1c1ans (O 81 and 0 87) than were rib
gleye areas.‘ The correlatlons between observatlons taken on

r'the two dlfferent days were S1gn1flcant in- all cases but

‘“}fsomewhat dlfferent between the flrst techn1c1an Q. 71 and the

| ”second techn101an O 90. The correlatlons between days for

*rf_fat values were hlgher for the f1rst technLCLan 0. 90 than

nfor the second techn101an O 759 Thls 1nd1cates that 51gn1fw7

e;;71cant repeatablllty for thlS technlque can be expected for

}ija:techn1c1an,,but dlfferences 1n ac0uracy could exlst be-_

'”f'tween techn1C1ans.;'

The estlmatlon of 101n eye area by thh frequency soundj

"fjfwas studled by Zobrlsky et al. (1960) on 69 market hogs.

”=Q1The hogs were measured at the 10 llth r1b on both s1des of'

°Q:the mldllneav The correlatlon between the tracings of the

'?ﬂloth r1b 101n eye area of the rlght and of the left s1des
”was 0 95._ The correlatlon between the hlgh frequency sound

vvestlmates of 101n eye area from the rlght and left srdes

L was 0-9la Tenth rlb 101n eye tra01ngs and hlgh frequency

:vsound estlmates of the 10th rib loin eye area’ for the rlghtihbg
5Z-and left SldeS were also correlated (0 84 and 0 81),

fllrespectlvely. 37”

Alsmeyer et ala.(1963) reported correlatlon coeff1~‘“u" -

’hVCLents of 0 72 O 80 and 0 7l between ultrasonlc fat meas-'sgb
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'urements and carcass fat méasurementé taken at the midline
of the“sh0u1der. lbin'and ham, respegtiVelywon 139 market
hogs. The pooled correlationvbetweenvthe means of ayerégev
ultrasonic.fat measurementé and backfaﬁ thicknéss was 0.95
émbngziz.bréed-year groups. It was found thét ultrasonic
evaluaticns and year-breed groups accounted forb4égf69; 76
and 8Z% of‘the variations in ham fat, ham lean, backfat
thickness and bone in the ham,vrespectively.

~ Du Mont and Destandau (1964) reported results of a

study in which four objective measurements of fat thickness
in 24 live pigs were compared. The four techniques used
were radiographic,_ultrasonic; lean meter and ri‘_'.ller‘:’probe0
They found that X-ray.(r=0.994) and ultrasonics'(r=0,986)
were extremely_accurate, ﬁhile the‘rulef pfbbe (r=0.856)
and.lean‘meter-(r=0.480) ﬁere the 1east accurate of the four
methods in.evéluating‘fét_ﬁhiékness.. | .

The use of the ultfasdnic techniQué as a means of meas-
uring the fattening rate in swine_was,studiéd by.Urban and
Hazel (1965). In this study Z§ gilts and'SO'barrOWSIWere |
ultrasénically measured at various ages during the growing
and finiéhing period, Thése live measureﬁents Were'then
chrélated to variQuS’carcass measurements ét élaughter, The
correlations between ultrésonic.fat meaSureménts:and loin
- eye area at slaughter weres at 8 weeks 0.17; 12 weeks
"0.10; i8 weeks -0.07; 20 wéeks -0.11 and at‘slaughﬁer
-0.183 For carcass ﬁackfat measurement the correlations .

weret at 8 weeks -0.01; 12 WGékS‘O.lS: 16 weekstb;ZI;
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'”fthO weeks O 34 and at slaughter 0 44.- For 1ean cuts as a-

..percentage of carcass Welght the correlatlons were at 8
¥°fweeks O 07 12 weeks»-O 10 16 weeks -0 23; 20 weeks o
l-O 40 and at slaughter'-o 54. R _ o

Watklnsvet al. (1967) observed that as the operator

‘galned experlence in operatlng the ultrasonlc equlpment, he

:'was able to more accurately predrct fat thlckness and muscle'

’,earea ln_cattle, Correlatlons of 0 90 and 0. 56 were obtalned
"betWeeﬁ the’eStlmated and aetual values for:subcutaneouswfat»

,.ethlekness and r1b eye area. reSpectlvely. oﬁ'IZO eattle.
h There was also a tendeney to overestlmate the fat in thln
‘ anlmals and underestlmate 1t 1n the fatter anlmals. There

'77was a. tendency to underestlmate the rlb eye area in the .

'-fjthlmner anlmals, whlle the reverse was true 1n fatter

: @att}.@o !

Johnson et a1.}(1968) conducted an. extens1ve study to
f_test the aeeuraey of estlmatlng baekfat thrckness and 101n

'7;eye area w1th the use of the ultrasonlcs technlqueu Ihey o

t reported correlatlon coefflclents between the ultrasonlc

"f]:estlmates and.eareass measurements of backfat. thickness and S

v'-lern eye. area fer 40 Yorkshlre hogs to be 0, 87 and 0. 52,
rrespectlvely. Ultrasonlevestlmates ofvtrrmmable fat. and

-1 the measured trlmmable fatg had correlatlon coefflclents,

',_jof O 69 when expressed as pounds and. 0. 60 when expressed as

ha percent of 11ve weight.; Correlatlons for the backfat
”fthlekness and lorn eye area on a group of 80 market hogs

]were found to be O 84 and 0 83 for the two backfat estlmates'v
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vff_and O 77 and O 79 for the two loln eye estlmates. Repeatnt_'

"Labllltles for backfat and 101n eye area had correlatlon co= |
v_eff1c1ents of 0.91 and 0. 85,»respect1vely._, :

Isler and SWLger (1968) studled the ultrasonlc predlc=
"tlon of lean cut percentage in. 379 plgs averaglng 92 7 kg.
“They reported that correlatlons obta1ned between five ultra~
vsonic measures of backfat and percent lean cuts ranged from
:~0 45 to_~0 63, and a ham fat measure was correlated

’”_(r- -0, 54) w1th percent lean cutsaih ’ A

B In evaluatlng the use of the ultrasonlc technlque lt :

v,‘should be remembered that thlS lnstrument has been used |

"Drlmarlly to estlmate backfat thlckness and lonngSLmus

"fdorSL area.a The llterature 1ndicates that the method lS

more - accurate ln predlctlng these two tralts than in pre=

dlctxng percent of lean cuts or other measures of leannesso.

L Thls suggests ‘that the gleatest usefulness of the ultra»;

”'vsound ttchnlque for predlctlng carcass fat and lean may

pos31bly be ln comblnatlon W1th other measurementsa, o
-'Erobing'TeChniques'u‘

The 1dea of determlnlng the depth of subcutaneous fat

o on a llve anlmal by problng technlques was flrst tested by

;saHazel and Kllne (1952) A narrow ruler was used as a memvach
:jchanlcal probe to determlne the thlckness of fat alono the
’*back oI market welght plgs, The correlatlon between probef'
}fmeasurements on 96 market hogs and actual carcass measureéb

pments was 0 81.; Slmllar results were obtalned by Hetzer fﬁ
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ﬂ*yég (1956) (r = O 72) u31ng 140 market hogs and Pearson ;J
.fet (1957) (r ? 0. 70) w1th 99 market hogs.* e

Varlous 11ve problng technlques generally have been g
dequal or superlor to carcass backfat measurements as 1n-

7n2d1cators of carcass leanness, (Hazel and Kllne, 1952 Hazel

"f;and Kllne, 1959 Hetzer et al., 1956 Holland and Hazel,_vt

1958 Pearson et a1., 1957 Prlce et al., 1960~’ Omtvedt
efet al., 1967) Some 1nvest1gat10nsbhave ;ndlcatedvthevopv'
{fh.poslte trend to be. true, (Hazel and Kliﬁe;n1953;a zobfi;ky”,]vf’
jj[;; al., 1959) S D ot

The correlatlons between 11ve probes and peroent 1ean '

‘.fvcuts reported by the workers quoted above generally have"

u;h:been ln the range of O 60 to —O 80.; On occas1on they haveblf

]:i4reached O 89 Hazel and Kllne (1959) and have been as low v A

‘v?’as -O 28 Hetzer et al. (1956) The causes for such W1de

':ﬁfvarvatlons are not readlly apparent.

ln general ‘the llterature 1ndlcates that 11ve probe'
-fat measurements on sw1ne are re11ab1e 1nd1ces of carcass
merit whlch mlght be expected to explaln 40 to 6OA of the -

v»varlatlon in percent lean cuts."'

,}yCaroass;Evaluationug”

gt The early studles on. carcass evaluatlon were conduCtedl_,'-

'fby htMeekan (1940 and 1941) Warner et al. (1934) and
Hankrns and Ellls (1934) These studles led the way For d
>tthe use of backfat measurement, 101n eye area and 1ength as""

'ﬁestlnates of carcass comp031tlon.~;._f
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Recent results show1ng the re at onshrps of backfat Coe
'ethlckness. 101n eye area, perce' | : mand percent ham and
{elloln, w1th percent lean cuts are presented 1n Table I,

‘These data lndlcate that,_as a measure of leanness, backfat

‘f»ﬁfthlckness 1s usually superlor to 101n eye area. Generally,

"jgbackfat thlckness accounted for 50 to 6OA of the varlatlon

?;1n lean cuts, wh11e 101n eye area accounted for only 30 to
“:“";.‘40/0 of the varlatlon' ;J'_ + Ay . L , ,
: The reiatlonshlp wlth percent ham and percent ham andv”,
”101ﬁ Wlth percent lean cuts was: shown to be. appre01ab1y
}hlgher than those glven by backfat thlokness and 101n eye
hﬁarea. ThlS 1s to be expected because of the1r part whole‘
'relatlon Wlth 1ean cuts.-yﬁ?;' | |

| The ham-loln index. was f1rst used by Plager at the
Natlonal Barrow Show Ln 1962.; Arganosa and Omtvedt (1969)
ireported correlatlons of 0 74 and 0. 84 between ham~101n -
':1ndex and lean cuts expressed as pounds and percent of
aislaughter welght, reSpectlvely.;fjspphJ '7 | | :
thtle work has been reported whlch compares the var~‘
‘fvlous.carcass measurement to the actual lean content of the

»ioarcassn Bowman _; al. (1962) reported the correlatlon be-

‘{tween backfat thlckness and the percent separable lean of
ﬁ-tthe carcass to ‘be. 0 36 on 21 market hogs, and a correlatlon
x‘“of 0 57 was found between 101n eye area and percent separ-
pable lean of the carcaSSo7ff S ”:. “F r‘ |
| | Effects of: Slaughteerelght on Carcass Merlt

Some early experlments at the 1111n01s Agrlculture :



TABLE I

' CORRELATION COEFFICIENTS AMONG FIVE CARCASS
TRAITS USED TO EVALUATE PORK CARCASSES

Percent Lean Cuts of:

Live Wt. ‘ Carcass Wt. ngn Eye
Area
Backfat Thickness =.73 (d) =, 72 (a) =37 (a)
: .66 (f) -.78 (b) -.08 (g)
=226 (g)  <.59 (e) -.50 (e%
.65 (n) -.80 (d) .43 (b
“‘948 (m} ‘ “‘nSO ((—3) ‘3030. (C)
-.36 (h) .42 (g) -.28 (f)
=49 (h) -.13 (m)
-.43 (n)
Loin Eye Area 0.53 (g) 0.39 (g)
0.56 (h) 0.47 (h)
0.71 (d) 0.62 (ad)
0.51 (a)
0.68 (b)
0.50 (m)
% Ham ' 0.73 (i) 0.89 (b) 0.64 (b)
0,75 (k) 0.89 (c) 0.47 (c)
0.8% (1) 0.96 (j) 0.30 (k)
0.72 (k)
7% Ham and Loin 0,87 (m) 0.95 (b) 0,72 (b)
: 0.90 (c) 0.39 (c)
0.43 (m)

Listed below is the source and number of pigs

Brown et al., 1931 - 66 .
Whiteman & Whatley, 1953 - 101
Whiteman & Whatley, 1953 -« 102
Price et al., 1960a - 84
Pearson et al., 1959 - 150

De FPape & whatleyﬂ 1954 - 111
Omtvedt 2t al., 1967 - 76
Argancsa & Omtvedt, 1969 - 650
Zobrisky et al., 1959 - 207
Hazel & Kllneg 1959 - 56
Pearson et al., 19538 - 195
Smith et dlag 1657 - 300
Skelly et al., 1969 - 114
King ef zl., 1962 - 80
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Experiment Station by Bull and Longﬁellh 4929 and Mitchell
and Hamilton (1929) reported carcass dlfierenees in the per-
centage (on 2 earcass weight basxs) of leuna fat, skin and
‘bone of three groups of - hogs weighing 1?3, 225 and 275
pounds. They reported thevfallowing percentages for the
”intermediéte type” hogs at 175 and ZZS‘paundspxemg@@tﬁvaﬁyg,
1eah 44,4 and’45023' fat 353.1 and 38.0; sekin 603 and 4,7
bone 13.3 and 11.2, They found the percent protein bf.the
carcass for the three weights to be 175 pounds, 11.5%,
225 pounds 11, 6% and 275 pounds 11.0% protein, B
| Hogan gt ak. (1925) reported the results of studles
with lard-type and ba@onntype hogs. In this study only one
~ h@% te each type wés slaughﬁered‘at each weight of'100, 150@
2009 250 and 300 pounds. Ineiuded ambng the @bservatioﬁs
were weights and @hysicai composition of the shoulders,
‘hams, baconfand‘lainse‘ As live weight increased from 100
to 300 pounds the weight of trimmed h&msg from thé bacon-
type hogs for example, increased from 7.2 to 22,9 pounds,
and the percentage of separable lean of the ham decreased
from 75.0 te 60.9, | | |

Haﬂkmne and Ellis (1@45) reported data on the phygzcal
and chemi@al characteristics of 04 carcasses fram hogs af
”Lnfermeﬂlat@ rype” slaughtered at 175 2009 225 and 250
paunﬂs; They found that as live weight tneressed £xom 175
to 259 p@unds the amount of separable fat af the carcass
,lncrea@ed,from 37 to 45% and separable lean.decreasedffrom

41 to 32%4. Further, the moisture content declined from



-ffgf4l 8 to 3] % w1th 1ncrea51ng welght{p?‘fh“i

f(1943) and Hogan et al. 41; B

”"5ffbeen reported by Loeffellet‘ 1,
*,‘_7(1925) '

Hanklns and ElllS (1934) reported that accordlng to‘“

”"}ffchemlcal analyses carcasses from Plgs welghlng 93 to 250

vfﬂpounds ranged from 30 to 57A Ln fat content of the carcass.,a”u
| Loeffel _g al. (1943) reported that there 1s an almosti;4:

7fﬂ'complete 1nterchange between the percentages of fat and

"”ﬁlean, between carcasses from 15C pound hogs and those from.ﬁ

s 400 pound hogs,- The carcasses from the 150 pound plgS con= o

| f;:talned 32 4A fat and 51 SA lean, whlle carcasses of the 400:..“

%fpound hogs contalned SSA fat and 344 lean., It was also

'Tvan add1t1ve process, and aS'

'wﬂnoted that the percentage of fat almost doubled between the f‘L'

.‘rrwelghts 150 and 400 pounds.i They stated that fattenlng 1s fdi"

;t proceeds 1t causes the other o

*components such as lean, bone and skln to show correSpond»

lbd*.The,actual welght o) both 1ean

di}and bone was st111 1ncreas1ng at the 400 pound{llve welght,

"sbbut not as rapld as was fat depos1tlon..5;ffﬁi“ﬁ”’:'

Recent data from several statlons, where modern meat

' “17type hogs were used 1n carcass comp051tlon studles are

:jidsummarlzed 1n Table II. Thls table presents the Lnfluence 7

’?ibof slaughter welghts on backfat thlckness,f

101n eye area and-

'E,Qpercentage:of lean cuts for hogs ranglng'ln welghts from

“ﬂ€7100 to 300 pounds. These data lndlcate that there are d1

"3t1nct fattenlng patterns assoclated w1th 11ve welghts.;‘f“3’5“4

\$Q>Several of the papers reported, that as llve welght 1n=dd r;}flv




TABLE IIX

THE INFLUENCE OF SLAUGHTER WEIGHT ON BACKFAT THICKNESS,
[OIN EYE AREA AND PERCENTAGE LEAN CUTS

, Slaughter Weight Groups (pounds)
Trait  I0C I5C 160 175 180 200 210 215 225 240 250 300

B.F.%  0.90 1,30 1.60 , 1.80 2.10 (a)
' 1.13 ' 1,27 1.48 : 1.52 {b)
1.14 1.52 (c)

0.99 1,02 1.15 1.24 (d)

. . 1.20 1.45 (e)

0.90  1.20 1.40 , 1,50 1,50 1.70 1.80 (f)

L.E.A.° 2,92  3.47 4,21 | 5,18 4,76 (a)
3.43 3.85 4,07 . 4.45 (b)

3,61 : 4,39 ()

3.36 3.98 4,41 4,24 (d)

4,12 4.33 . (e)

2.80 3.20 3.40 4,20 4,10 4,80 5,10 (f)

57.8 52.8 485 46.8 43.7  {(a)

- 38.0 37.8 35.6 35.8 , {(p)

39,2 ' | 38.5 (c)

39.8 40.6 41,3 40.0 {d)

38,8 38.2 (e)

40,2  38.0 35.8 36.9 35,0 35.1 34.8 (f)

Pd
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TABLE II CONTINUED

a . .
Carcass backfat thickness, in.
b, . s

Loin eye area, sq. in.

CPercentage lean cuts, live weight

(a) Zobrisky, et al. 1958 (carcass weight basis)
(b) Wallace et al. 1960

(c) Fields et al. 1961

(d) Bradley, -1963a

(e) Bradley, 1963b

(f) Zobrisky et al. 1963

creased backfat thickness also iﬁcreasedn A simil&r trend
is true for loin eyé area with a range'of 2.8 sq. in. for
100 pound hogs to 5.2 sg. in. for 250 pound hogs, Zobrisky
et al., (1958). The opposite trend was true for the per-
centage of lean cuts which decreased as live weight in-
creased. While there afe some differences among the studies
reported, backfat thickness and loin eye area were found to
increase, generally, as live weight increases while percent-
age of lean cuts were found to decrease, generally, as live

welght increases.



CHAPTER III
‘MATERIALS AND METHODS
General

Sixty,Ybrkshire barrows representing five weight groups
(100,. 150, 200, 250 and 300 pounds) werelevaluatéd using
three_different techniques; patassiuﬁ40; ultrasound and
rulervp:obea The pﬁrpase was to observe any trends which
‘develop in the association between the live estimates and
‘carcass measurements obtained during this period of. the
pig‘s life cycle. These barrows averaged 62 pounds at the
beginning of the study which was conducted in the fall of
1967.and the spring and summer of 1968, Six replications
1Containing 10 pigs eaéh were rahdomly allotted by slaughter
Weight groups of 100, 150, ZOO;.ZSOFand 300 pounds, as is
Sﬁon in Table I11. From each replication two pigs were
- allotted to each weight to make a total of 12 pigs for each
of the five slaughter weight grOUps; The design shown in
‘Table III was also used in an’attempt'to monitor the growth
of the pigs dufing the grbwing and finiéhing period.

Each pig was tgkén fo‘feed and "evaluated" at each
- welght and placed back oﬁ feed until it reached the prede-

termined slaughter weight as describeq‘ihﬁTable Iv.

5
1

34



35

f?; TABLE 111 f:fw"”" St
DESIGN FOR SLAUGHTER WEIGHT AND CARCASS EVALUATION

 Replication 100 150 200 © 250 300

— 1 =

I 2
>"fIfo7'if,f,l:“2,}r |

e V_= ’fn' 2

Total r,f‘:j\‘lzbf'f-;512.;~~»,412‘ 12 ”,f 12
:. Number of anlmals per repllcatlon per welght group }r, i

Total number of anlmals per welght group

| ':"”f TABLE 1w
 DESIGN FOR LIVE EVALUATION

 Replication =~ 100 = - 150 200 250 300

,'"I;JJ e:.i» 1ani o8
e 1w 8

®Number of animals evaluated pér weight per replication

lfjbIetaleﬂmeer offanimalseeyaiUétedvperfweight:éroﬁp,i'ﬁ'
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SlX repllcatlons of 10 plgs each gave a total of 60

kf?fplgs evaluated at 100 pounds, 48 at 150 pounds, 36 at 200

‘lypounds. 24 at 250 pounds and 12 at 300 pounds., Thls deSIgn';:
40 |

ﬂ751was used to evaluate the repeatablllty of the K : counter

fl},at these varlous welghts., Durlng the course of the study,f'
;tone plg from each of the welght groups was lost due to the s
‘cd~"Pork Stress Syndrome" and two addltlonal from the 300 E

; pound welght group were taken off test because of thelr 1n~ﬁ

"ﬂrablllty to. grow at what was con51dered to be a normal rate,f

Flfty three plgs flnlshed the experlment, ll in- each

bt of the welght groups through 250 pounds and n1ne ln the 300'

’5‘fpound group. All plgS were self fed a mllo soybean meal

*f ratlon contalnlng 164 proteln, the lngredlents for Wthh R

~ are presented in Table V.;pv;ge”

o Potas s1un® Measurenent
The Permlan K40 Counter 1s a moblle whole body radlo
'fffact1v1ty monltorlng system des1gned prlmarlly for anlmal

'sclence research and an1mal evaluatlon.. The counter 1s

cf‘housed in a sheltered area at the Oklahoma State Un1vers1tyf |

"lee Anlmal Evaluatlon Center. Wthh 1s alr condltloned fory

d‘g'temperature control. The complete counter system 1s self- o

e contalned on a standard heavywduty traller Wthh 1s forty

}_}feet 1ong and elght feet w1de,; It was deS1gned to measure

*7che gamma-ray act1V1ty from approx1mately l OOO pound
anlmals.v Samples up to 106 inches long. 36 lnches w1de and‘”

60 1nches 1n helght can also be measured.»
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TABLE V
SIKTEEN PERCENT MILO-SOYBEAN MEAL RATION

 Ingredients v ‘ - Pounds
Milo - ground | _  1469.6
Soybeén Mealv(SO%) . B - 369.4

- Alfalfa Meal (17%) | | 1100.0
Calcium Carbonate: . | 10.0

| Dicalcium Phosphate - : - ~'37.0
Trace Mineral Salt S o -10.0

| 4Aﬁrbfac 40 o o 0.4
Fortafeed 2-49-90 S o 0.8
Vitamin B,, e 2.4
Zinc Sulfate ’ ‘ o - B 0.4

Total . - 2000.0
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Thelmonltorlng room of the counter 1s flve and one ha1f

‘:;i;feet w1de, 31x feet hlgh and elght feet long.; The entrance~

;Vfto the monltorlng room 1s 36 1nches w1de and 60 1nches high

”fdﬁWLth motordrlven slldlng doors;b The chamber Wthh contalns

ﬂfofthe 16 detector un1ts 1s made fromwpre-1945 steel Wthh was

'z’fsand blasted, cleaned and tested for contamlnatlon of radlo-

ﬁf;fnuclldes before assembly 1n 1965.,¢,f'u7i"*“*7

T:irPermlan b &

j'.,'";v‘;:rays emltted by k enter a “detectlf

A descrlptlon of the operational procedures of the

40 Counter 1s 111ustrated 1n Flgure 1. The gamman-

40

Ca) and upon entry

?gffproduce very mlnute bursts of 1lght (301ntillat10n5) Theseb>

o ]SC1nt111at10ns are fed 1nto a llght sens1ng mechanlsm, the

ﬁ}ﬁsphotomultlpller tube, (b) Whlch converts the 11ght energy

’ﬁdrinto electrlcal energy._ These e1ectr1ca1 81gnals are am- H-‘”'

lfpllfled (c) and counted electronlcally.. The numerlcal g

'?dealues dlsplayed on. the scaler counter are the K4O gammanray,f'

;ceunrs per mrnute (d) that were measured by the counter.j?
kﬁiThe efflclency of the counter durlng the course of this
iﬁffstudy Was 21 754 determlned by a standard source of potas-',;7
Telum chrorlde.s;_f-v ‘T | = | " B
o The technlcal Spe01flcatlons for the 301ntillator of |
1ethe Permlan K40 Counter as reported by Reld 1966 are 11sted  'T
_fhvbelow.inL;f - I T e

oc;ntlllator o
Nunber of dete tor

. Scintillator material lear electronics R
L e TR L .02 SC1nt111ator plastlci;~

~Total detector volume
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"vPhosphor‘

_Calibration Factor

Blocks g
cks —3
‘Pulse-Height
Losic
Unit
1024

'/’Mulﬁiéchanne1 

Analyzer

Multlpller
(b) |

Data

{ Converter +

Control

Timer-

Scaler

 Figure 1.

i

<7

~ Counts
_Per
- Minute

@

A Schematlc Illustratlon of the OBeratlon-

al Procedures of the Permlan
Lounter : R

1\-!'




' ”'four welght groups. The net K

a0

m7ihMln1mum thlckness of ‘the

: 801nt111ator '{-f. *:,”ﬂff'frls cm S
"f:iType»of phototubes e .QifRCA 4525
1ffD1ameter of phototubes | ,:5aa13@3:0m;f;d;:3q
t.a:Total number of phototubes ”;d;32,j"f‘f

o As anlmals reached the predetermlned slaughter welght,
:a:they were counted and slaughtered on the same day.} In prep~.
“1daratlon for countlng, feed and water were w1thhe1d from the
"plgS 36 hours prlor to countlng.. The plgs were thoroughly
twashed to remove p0831b1e potas31um contalnlng forelgn |

'i'materlale“ They were then placed ln the counter 1n a su1t-~
ﬂvable restralnlng crate allow1ng for comparable pOSltlonlng
'7of dlfferent anlmals in the counter among readlngs.f Two
hsdlfferent s12e crates were used.: A small crate was' used forfg
;rthe 100-pound plgS and a larger one was used for the other
40 count for each an1ma1 was dh'
obtalned in tne folloWLng manners two 10-m1nute background-
lagcounts (to determlne env1ronmenta1 radlatlon) were obtalned

40 act1v1tyvofh o

'_for each.anlmal by measurrng the background K
’Tfthe counter and the restralnlng crate, one prlor to and onef:

'{f_mmedlately folchLng the 10 mlnute countlng perlod for the:

“:panlmal._ Ihe average of the tWO background measurements

pypwere substracted Irom total count. l.e. an1ma1 count + enwdp,_

g_jv1ronmenta1 gamma radlatlon, to obtaln net K&O COunt for .
.ieaoh anlmal at’ each countlng perlod,_ Thls total count was»g;,
,jconverted to counts per mlnute, whlch were used ln the anug}.

"1‘a1ys1s of the data.v Thls countlng procedure was repeated j.f
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'Qfor each anlmal w1th an 1nterva1 between the flrst and

'”7vsecond countlng of not less than one hour nor more than

'f”,four hours.ju"df.ﬁf”

Ten. twenty and thlrtqulnute countlng perlods were

l'fcstudled to determlne the pOSSlble lnfluence of length of

*H:'countlng tlme ‘on repeatablllty of K40 measurement on the .

'5.same plg durlng the same day. Ten-mlnute background counts :

:ﬁo’were also used for the 20 and 3O-m1nute countlng perlods in-

i?fthe same manner prev10us1y dLscussed for the 10 mlnute *g

'7lcount1ng perlod for each anlmal.. At the tlme of slaughter,-.

1fthe unspllt carcasses were mounted on a carcass rack 1n suchj

f3a way as to SLmulate the standlng posltlon of the plg in the;.

';counter, Flgure 2. Thls was done 1n order to study poss1b1e',

"Jeffects and 1nterre1atlonsh1ps of "dress off" ltems on net

40

*Q{rK count.. The countlng procedure used for the carcass was

’fxfthe same as that for the llve anlmal, 1.e., obtalnlng a 10=

if,dmlnute net count, and then convertlng to counts per mlnute.-*
'Ultrasound, AR

Before the plgS were placed 1nto the K40 counter; they__i
vwere ultrasonlcally evaluated w1th a Branson Sonoray lee
l'Aanal Tester, Model 12, uS1ng a 1/2 1nch, 2 mc transducer
| to. determlne the accuracy of ultrasonlcs 1n estlmatlng batkwj

~fat’ thlckness, loln eye area, and the value of these est1~ L

'pmates 1n predlctlng leanness 1n hogs at’dlfferent slaughter G
"welghts. T T | ’ |

a restraining crate =
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Figure 2. Example of the Mounted Unsplit Carcass,
Figure Used to Simulate the Live Animal



_‘prevent excessxve movement., The halr over{the lst and

4n ?the 1ast lumbar vertebra was Cllpped close o
The a ov ’enLOth r1b was measured at s

*fwdr a‘dls ance'of"flve 1nches. The con--.

| tgtour of the plg s back ‘t”the 10th r1b was determlned u31ng

'vela Mor 11a Flex1curve and drawn on graph paper as 111ustrated N

'":“in Flgure 3.; Paraffin1011 wasaapplled to the skln ln each

| ¥~c11pped area to lnSure alr-,

ree contact between the skln: :

i and the transducer.ve:;r;,t

v~ra2j00ntQUr;Lineﬂ"
R

'fif_~figq;e}$.f_Schematlc Illustratlon of the Recordlng '
. of the Contour of the Plg s Back from £
the F1ex1curve : SRR S




Fat depth readings were made at the 13t and 10ch riba -:

:E?and the last 1umbar vertebra on the midline of the backo
”'i'Twelve fat and lean depth readings were made at the lﬁth

h i:rib in the fashion desorlbed 1n Figure 4@

W_ f¢£i§@§€f4° Example of the Location and Angles at

which the 12 Fat and Lean Depth Reade’ .

1:;ings Were Taken, and the Estxmated
: L01n Eye Boundry SEN RSN



"r45'vr
The fat and lean readlngs taken at the 10th rlb were
V'dplotted w1th the proper angle on the contour 11ne. The es~ﬂ

,f'timated muscle area was sketched and the area measured w1th ,

.?fa compensatlng polar planlmeter-; The three fat readlngs

"~ffmade on the mldllne (one over the lst rlb, one over the

' *ﬂ‘lOth r1b and one over the last lumbar vertebra) were aver-bv

.gaged for an estlmate bf backfat thICKness.;'75*ﬁlif”
»V“dakl "*frf'.Rulegf?rébefhj'?;:f?

Immedlately followlng ultrasonlc measurements, probe

b;,vbackfat measurements were taken on a11 plgs.v The plgs were.'

:’iprobed w1th a metal ruler graduated 1n tenths of ‘an lnch

fffiat the lst rlb. 10th rlb and last lumbar vertebra at av?

'posltlon 1 1/2 1nches off the mldllne on both the rlght and'jfu

ifkpleft sxdes._ Average probe backfat thlckness estlmate was

£~7febta1ned by averaplng the 51x probe measuremen’fjffgf
Carca s Separatlon
As p:gs reached tnelr predetermlned slaughter welgbt,

”hthcy wer~‘ valuated and 1auphtered at the UnlverSLty Meat

'Labcratory on the same dav.» At slaughter the leaf fat and

'“’fkldneys Nere rcmoved.: Thc unspllt carcass (head on) was -

;;;&1tve pl (Flgure 2)

-imountcd on a rack to SLmulate the standlng posltion of the o

After 1t had been evaluated by K40 the carcass was

Z'gspllt and backfat measurements were taken on the mldllne

ﬂffopDOSWtC the lst and 10th rlb and the last lumbar vertebra =



,_"f'_"d,us 'and -—--Q.Qé.r.ﬂél- and e ham_ fat probe WaS taken 50/0 .

QEach rlght 51de was then separated 1nto the wholesale fj_

fcuts.as follows, the shoulder was removed perpendlcular to ffi
T?TftheTaXlS of the body at the Junctlon of the thlrd and fourth?f
fji;thorac1c vertebrae, and the JOWl and neck bones were removedh

£ shoulder.‘ The ham was removed perpendicular to L

"fpof the hlnd leg at the thlrd sacral vertebra._ The'

'::n,fremoved from the belly along a 11ne ventral o the o

”_tenderloln muSCle at the posterlor end of the 101n and im-

;medlately below the body of the thlrd thora01c vertebra at

}:?the anterlor end. Welghts of the trlmmed ham, loln and
9Q{shou1der were obtalned to determlne 1ean cut ylelds on a

'jﬁcarcass welght and slaughter welght bas1s.; The ham, 101n B

7’shoulder were trlmmed,ue 'osel 'to_obtaln the most

;;}accurate measure of lean cut ,Each wholesale cut was then_
=?§separated lnto fat (1nclud1ng's

The percent ham and pe ce

‘Ted on a slaughter welght and carcass welght baSLS., The ham-jhfl

7}1101n 1ndex was_computed using 't H L

iQ;Index = 10 (% hazhof,slau’h

f;area ln sq. Ln.);;¢




The loin eye area was measured with a compensating po-
lar planimeter from a tracing of the crbss section of the
untrimmed right loin immediately behind the 10th rib, per-
pendicular to the back bone. To reduce,muisturellass from
evaporation, all separation was conducted in a cool room and
exposed tissues were covefed with a damp cloth as much as
possible.

The sampling procedure for the separable lean was ac-
cording to Munson er gle. (1966) with  slight modification.
The total separable lean mass from the right side of each
carcass was ground once through a 3/8 inch meat grinding .
plate and thoroughly mixed. The lean mass was then ground
and mixed in a combination meat mixer-grinder through a 1/8
inch plate. Two sets}of four grab samples from each animal
were randomly taken and placed in airtight sample bottles
for Stofage and subseguent proximate chemical analyses.

The samples were emulsified and two determinations were ob-
tained from each bottle giving a total of four determina-
tions per animal. The chemical analyses which included

- moisture, ether extract (fat), protein and ash were determ
mined according to the procedures outlined by Leverton and
O*Dell (1959). Potassium content was determined‘by atomic
absorption spectrophotometry. Percent fat-free lean in thé
eaﬁcass (and live animal) was determined by substracting the
ether extract from total separable lean. Total fat includu‘
ed trimmable fat pius ether extracted fat of the separable

lean.:



: 'S’t'ét-i-s;ti:cal Analyses

| Means. standard errors, correlatlon coefflcients and
iorthogonal comparlsons among welght group totals were de=7.'
'qtermtned accordlng to the methods outllned by Steel and
‘,r'Torrle (1960) The error mean squares used for the orthog~z7.
_v:onal comparlsons (llnear and quadratlc) were determlned by-
}3ca1cu1at1ng the average of the varlances for the Welght G
digroups.-~'7“' | | T '

Ana1y51s of varlance for the sampllng procedure of the

‘ﬂ.}Jseparable 1ean was determlned accordlng to procedures outuv",

'*rjllned by Munson et al. (1966)




CHAPTR IV
'f;RESULngANDgpxscussxow e

‘d[The results of thlS study are dlscussed 1n two parts,
"il(l) the assocratlon of slaughter welght w1th growth and .

.(2) the assoc1atlon between llve measures and carcass meas-

b’»fures of leanness for plgS slaughtered at flve dlfferent

.hfgfwelghts.b_i"

' The Association of Slaughter Weight with Growth =
“;;leeegs;;mates._ 3.]j'7,'§;l_pjt;.};f;ﬂ

Table VI presents the means and standard errors of thef,]»

fzf,llve measures taken on plgs slaughtered at " varlous welghts.v

1{Average dally galns for these p1gs were calculated for the A

”~1nterval between the lnltlal weight and the predetermlned '
*,;slaughter welght. The average dally galn was relatlvely

{Ef unlform from 150 to 300 pounds Wlth a range of l 82 to l 72vtv‘

;fopounds, respectlvely. The hlghest rate of galn was for the‘,

hbflOO pound welght grour whlch had an average dally galn of
*p2 01 pounds. ThlS could be due to the plgs belng qulte
'4htshrunk-out when placed on. test, whlch would tend to effectip
o the 100 pound welght group more than the other groups. Also,‘
‘fgplgs ln the other four welght groups were taken off feed

,,and evaluated at each wenght untll they reaohed thelr pre-"



TABLE VI

MEANS AND STANDARD ERRORS OF LIVE MEASUREMENTS
FROM PIGS SLAUGHTERED AT VARIOUS WEIGHIS

Slaughter Weight Groups (pounds)

100 150 200 250 300
Number of animals 11 11 11 11 9
Slaughter wt., 1b.2 103.0 151.0 199.0 249.0 296.0
+1.21 +0.54 +1.23 +1.30 +1.30
Rate of gain, 1b. 2,01 1.82 1.79 1.72 1.72
- . ‘ +.088 +.058 +.056 +.053 +.061
K9 cpM, 1ive® 3533.5 4506.3 - 4908.1 5295.6 5646.3
I +64.7 +116.2 +89.0 - 495.9 +205,1
Prcbe, in. 0.60 - 0,96 1.21 1.47 1.73
| +.026 +.062 +.055 +.057 +.051
Ultrascund estimates
. Backfat thickness, in. 0.79 1.05 1.23 1.46 1.65
| +.043 +.032 +.054 +.062 +.050
Loin eye area, sg. in. 2.58 3.76 4.47 5.29 5.44
+.137 +.130 4.114

+.090

+.206

qThirty-six hours off feed and water

bAverage Kég

counts per minute (CPM) from the live animal

0§



5ffrtdeterm1ned slaughter welght, Wthh would tend to reduce ﬁ:
gain. [N S S
The mean K O counts per mlnute (CPM) ranged from 3533 5‘5

?dv'for the 100 pound plgs to 5646 3 for the 300 pound plgs.
i 40

'{i’=The 1ncrease 1n K counts per mlnute for the f1ve weLght

f.groups showed a curv11rnear response. Tests for both. llne-

'h"arlty and quadratlc effects were Slgnlflcant (P< 05).

'.,-Llnearlty was used to test the amount of varlatlon account-vf

' ed for by 11neartiy. whlle the quadratlc was used to test

o 1for the non-llnear response.,_pjv :

All p1gs were evaluated at each of: the welght groups

g’funtll they reached thelr predetermrned slaughter welght.?l”

f:ﬂ_Therefore, the llve estlmates taken from the plgS slaughter-g‘f

5QQ:ed at each welght were compared to estlmates obtalned from

’ all plgs at these welghts.4 Flgures 5 6 and 7 1ncludes the ¢

‘uj}response curves for the plgS estlmated and slaughtered at

:'~Eeach welght and the response curves for all plgs estlmated

’~v‘at these varlous we1ghts (1nclud1ng those not slaughtered)

”zifWhen comparlng the means and thelr standard errors for the

";fllve estlmates, from the plgs that were estlmated and then ;'

' slaughtered—-to all the plgs estlmated at each welght° 1t
'?giwas found that the standard errors overlapped at all p01nts,Q;

hpThls would lndlcate that there was essentlally no dlfference”'

?f:fbetween the llve estlmates from the p1gs slaughtered and all‘r-

i those estlmated at each welght, therefore, the plgs random~

\'v'ly selected to be slaughtered for each welght group were a

‘*rrepresentatlve sample of the plgS avallable.,f»,,,;f"



As 1llustrated ln Flgure 5 llve K40 counts per mlnute*'

’;flncreased as slaughter welght 1ncreased, and the most rapldfj

7\;1ncrease was 1n the llghter welght (100 to 150 pounds)

sf'Thls lncrease ln Kaq’counts per mlnute could be expected _

?ff'since the neav1er welght plgS oeflnltely had more total leanﬁ

"Ethan the llghter welghts._ The solld llne represents only

‘fthe plgs that were slaughtered at each welght. whlle the

7';Ldotted llne represents all plgs that were estlmated at thesep _

ep,welghts (1nclud1ng those not slaughtered)

¥ | Estlmates of backfat thlckness by the ruler probe and

.,;Lultrasound technlquesplncreased as slaughter welght 1ncreas~p
‘1fed. The test for llnearlty for these two estlmates ‘of back«‘
f{{'fat thlckness was SLgnlflcant (P< 05) but the quadratlc‘g};

'ﬁ’test was not SLgnlflcant.k The average backfat thlckness o

B 'estlmated w1th The ruler probe ranged from 0. 60 to l 73 ln.v;h

51fwhlle w1th the ultrasound technlque the estlmates ranged

'~sffrom 0.79 to 1 65 ln.,ff;faa |
Flgure 6 1llustrates ruler probe backfat estlmates forff;;
‘1p1gs estlmated and slaughtered at each we:oht and all plgq

| »estlmated at these various welghts.,anere was. essentlally =

_no dlfference between ruler probe bac&fat estlmates for thej__'

5fip1gs estlmated and then slauohtered——and tnc backfat estl--f
afimates by ruler probe for all plgS estlmated at tnese |

,f;wel 1ts (1nc1ud1ng those not slaughtered) Thls would in
.'ludlcate thaL Lhe plg 'randomlv selected for each welght were'd
3h;a relatlvely good sample from all tne plgs estlmated at |
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The average 101n eye area estlmated by the use of the
iultrasound technlque also 1ncreased as slaughter welght 1n~n

;creased w1th a range of 2. 58 sq. in, in the 100 pound welght )

ﬁﬂiagroup to 5 44 sq. 1n. 1n the 300 pound welght group.: The ;..

2 Qtest for 11near and quadratlc effects were both SLgnlflcant_fn
f:'vv;:'(P< 05) » ' Ry :

Figure 7 shows the response curves for the mean ultra- :

E’leound backfat thlokness and 101n eye area. -As w1th»the‘

a?l~other 11ve estlmates prev1ously d1scussed. there was es-

:tfjfsentlally no difference between the plgs estlmated and then;;g

.aaislaughtered at each welght. and all plgs estlmated at these'f'

;Cﬂvarlous welghts for both ultrasound backfat and 101n eye : ‘

'fyﬁarea estlmates. Estlmate of 101n eye area 1ncreased rapld-

'f}yely in the llghter welghts, but the rate of lncrease declln- o

”Tﬁied in- the heav1er welghts. The 1argest lncrease (1 18 sq.

%Tv:an)Twas from 100 to 150 pounds whlle the smallest (O 15
qﬁfﬁéé, in ) was from 250 to 300 pounds. 'h'g . ’T” "
“’?T{ The response observed for these estlmates of backfatii
vvulthlckness and loin eye area are to be expected s1nce car-=ﬁfn7
: vcass backfat thlckness and carcass 101n eye area also ln-hif,q
:'crease as slaughter welght lncreases. as was shown by

& (Zobrlskv _;. al., 1958 Wallace __’5; al., 1960 Flelds _,,_;_
;'Tal., 1961 and Bradley _; g_., 1963) " .

- CéroasS-Measurementst_f;..*"“

The means and standar"ferrors of the carcass measure- F

‘l‘fments obtalned from plgs at the varlous weightf?studied are]g_°
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ijprese ted 1n :able VII nfcarcass measurements follow~}”f-

“:°ifed¥bas ca y;the same trend as dld the llve estlmates pre-s i

'v'{fsented in Table VI.; The average carcass K counts per
‘°Q;5ninute 1ncreased from 3389 3 1n the 100 pound group to

1nuthe 300 pound‘group.v The lncrease 1n carcass K&O'pf
ii;ypcounts”per mlnute showed a curvlllnear reSponse. The test:_'

vf!,;for both llnearlty and quadratlc effects were SLgnlflcant
'TQT;(P< 05)'
:'arfage carcass‘Klef0 counts per mlnute. As was observed for the\_ln

40

j,Flgure 8 better lllustrates the response of aver-

;*Tllve anlmal,joarcass K counts per mlnute rncreased as
o ﬁslaughter welght lncreased, w1th the most rapld lncrease

foccurrlng 1n the llghter welghts. However, the rate of 1n-T.1

1ﬂj_ﬂcrease decllned 1n the heaVLerfwelghts. ;'f[j77 A

The fat thlckness measurements taken on the carcassf‘a*ff

;kfﬁé(backfat,;ham fat and shoulder fat thlckness) lncreased asTff?

:”éfllve welght 1ncreased. w1th a SLgnlflcant (P< 05) amount o
fhof the varlatlon,ln these responses belng accounted for byéf:
fllnearltya: The mean carcass backfat thlckness ranged from =
’m5pi0 70 to 1 61 1n., and ham fat thlckness and shoulder fat

51}?thlck1ess ranged from 0 41 to l 02 ln- and 0 45 to 1 05

an., resoectlveiy.,lt lS lnterestlng to note that the meansfff

*f!fiof the fat thlckness measurements from the ham and shoulder777?

s’ﬁ;weref,ery SLmllar w1th1n;the flve welght roups.‘ The. aver«ffk

-sagefcarcass lolnfeye'a’ea 1so 1ncreased as slaughter -

f'ange ofﬁ2;49Jto 5 52 sq. ln. and

:gfﬁwerght’lncreasedhw1th

"Tthelt‘ ts for llnear and QUadratlc effects were s18n1f1cantffp}

(P< 05)

“Thls response ln carcass 101nveye area was slml-”ff*



TABLE VII L

. NEANS AND STANDARD ERRORS OF CARQASS MEASUREMENTS FROM
PLGC SLAUGHTERED AT VARIOUS WEIGHTS .

HSiéﬁghtéf:Wéight‘Groﬁﬁéf(pﬁundS)  _:u

C 150 200

250

, Number of an1ma1s R
‘Uélaugnter wt., 1b.._

‘;Qarcass wt., lb.¢~
o 40
pBackfat, Ln.*,v'"‘

S Ham fat thlckness in; ff7_.

:'f;_Shou1dﬁr fa* thlcknees,'ln;f

‘ 'L ﬂLOln eve area, so.,lns IR

LPM carcass . L ;,1L;2i 33§9'3 f.“ o

.,11 .

1510
0,54
108 Q. -

+1.15

0 4336.9

113,07
~0.98 T

. #.03%

-0.53"

4,028

0.54

. +.025 ffj
+.130

11
- 199.0 -

-t 23
146,00

+1:.21

*j 5011.7 v
+174 76 .'
S 1.18 T

O 76

4,042

. 0.77

4.046
Chah

#0151

11
249 0

+1.30.

187 o
S 41.33
5558 8
+105 4

“1.31

S ¥.084
0.81

+.035

- 0.84

4,035
%.99
+.166 .

296,00
S, +1 30’
+1 87“ '
5706, 44
- 4+209.9 -
1,61 AR
067

- T.02
4,047
1.05

058 .
©OB.s2
O
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“Tflar ‘to. tha ,observed when 101n eye area was estlmated w1th ‘

ff{ffultrasound (Flgure 6)

"ﬂff was from 100 to 150 pounds.f

The largest lncrease ln backfat thlckness was - from 250
J'ﬁ'to 300 pounds wh11e the largest 1ncrease ln 101n eye area'

}Thls 1nd1cates that 101n eye

‘fffﬂarea 1ncreases faster 1n the llghter welghts wh11e backfat

YWTrthlckness beglns to 1ncrease more rap1d1y 1n the heav1er

T%T,Twelghts-; Zobrlsky _L al. (1963) found the largest 1ncrease'

"°T31n 101n eye area to be between 150 and 200 pounds, wh11e -

"Qv[area

TlffBradley et al. (1963) found the largest 1ncrease in loln eye

fo_be between 150 and 175 pounds., .

Flgure 9. lllustrates the growth pattern for the mean

Vaﬁcarcass 101n eye area and backfat thlckness._ A very rap1d‘,~'

fif 1ncrease was observed 1n 101n eye area, for the flrst 50

E Tpound 1ncrease in slaughter weLght (1 32 sq. 1n.), Wlth a

"“7're1at1ve1y constant lncrease for the other three 50 pound

JT;lntervals- (0 63, 0. 55 and 0, 53 sq. 1n., respectlvely)

:'Gy;Thls 1ndlcates that the 1oin eye area was contlnulng to in=-

*fﬂforease ‘in area at 300 pounds but at a decreas1ng rate. The -

”'vobservatlons for backfat thlckness showed an 1nverse rela-

'~i,tlonsh1p w1th 101n eye area. The amount of lncrease for

iythe flrst three 50 pound 1ntervals were 0. 18 O 20 and O 23

1n., respectlvely, whlle the 1argest_

{crease was between _Lt

Cérdfss QomgoSLtfon;ef-ﬁPe cen

A summary of the yield of lean cuts, ham and ham and

N
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loin, expressed as percent of_shrunk live weight and carcass
weight are presented in Table VIII. The mean ham-loin in-
‘dex for each weight group is also presented.

Total pounds of lean cuts, ham, and ham and loin in-
creased as slaughter weight increased, and all showed a
significant (P%gOS) linear test. This indicates that line-
arity accounted for a significant amount of the variation
in these responses. The average total pounds of lean cuts
ranged from 42.7 to 118.9; and pounds of ham, and ham and
loin ranged from 16.4 to 44.6 and 29.2 to 81.0, respective-
ly. This would be expected because of the increase in aver-
age live weight from 103 to 296 pounds. When these values
were expfessed as a percéﬁtage of slaughtér weightg the test
for linearity was"significént (P<.10). When the values were
expressed as a‘peréentage of carcaés welight, linearity was
significant (P<.05). These percentages, generally, de-
creased as slaughter weight increased. The decréase in
percentage of wholesale cuts is explained by the increasing
'amount of fat in the carcass, therefore leaving a smaller
percentage of the animal or carcass as wholesale cuts.

These results are in agreement with Varﬁéy et Ql; (1962)
~and Zobrisky et al. (1958 and 1963). A significant linear
test was also observed when ham-loin index waé considered.
The mean ham=-loin index‘of these pigs increased.as slaughter
weight increased. 'Since ham-loin index was calculated from

the percent ham of slaughter weight and the square inches

of loin eye area, the increase in ham-loin index would have



= ’:TOtaL lean cuts, lb.

 _  Tota1 ham + 101n; 1b. A

IABLE VIII

MEANS AND S“ARDARD uRRORS OF uARCA S YLELDb AS A PERCENTAGE OF SHRUNY LIVE
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. to be attr1buted to the 1n0rease 1n 101n eye area, rather ,g:
‘,'than percentage of ham, which decreased.g
Means and standard errors for fat free lean, fat. and '

ufbone, expressed as pounds and percent of slaughter<welght

“ﬂQ;and carcass welght, are presented 1n Table IX.» Chemlcally

hridetermlned fat free 1ean was used as the measure of leanneasd
bfor plgs ln thlS study. ThlS should be a relatlvely good
measure of the actua1 leanness 81nce 1t e11m1nates the ef—
“fects:of 1nter andvlntramuscufarﬁfat,L‘Th;s,method,of lean B
Tdetefmingtioaftenas tofput?ailpanimaiSTon'én“eqﬁal"baSis,
andfthe»fat*ffeéaieanpobservedlwouid be“the actualtlean-‘
:préduced by‘the-aniwai; This also applleS to the actual
fatness of these plgs, lnasmuch as fat 1nc1udes ‘the sep-
arable fat plus the ether extractable portlon OI the sepa-.

trable 1ean., Fat free lean, fat and bone, eXpressed 1n .f

fuvvpounds, lncreased as slaughter welght lncreased w1th fat

111ncr ASLng more rapldly in the heav1er welghts, Tests for

”'1~nemr1ty were 31gn1flcant (P< 05) for the reSponses of

: the'three components, and the quadratlc test was sig nlfl-"
“'"ant (Px.lO) for the response of fat free lean.: The aversh

’-age to;al pounds of fat free lean ranged from 40&0 to 109, 0,
‘g'whfle the mean pounds of fat and bone ranged from 19 77 to-,‘
vbv,96 22 and 8 85 to 20 73, respectlvely. v”‘_ , ’_FF
B Plpure 10 111ustrates the effect of slaughter we:ght
u,on‘pounds of fat free lean, fat and bone. Pounds of fat-“"
'd_free Lean lncreased rather rapldly from 100 to 300 pounds,u

r whlle bone 1ncreased only sllghtly. Pounds of fat steadlly}‘



’._ Fat

f"65 .

TABLE IX ‘”'

MEANS AND STANDARD ERRORS OF CARCASS COMPONENTS FROM PIGS =
SLAUGHTERED AT 100, 150, 200. 250 AND 300 POUNDS

”‘~Q31aﬁgﬁter-weight.Grdups (pounds)

: , 100 . _.‘1'15__0__{. 200 o 250 - 300
 Fat-free lean T
‘Total, 1b. 60.8 - 78.7  96y9  109.0
Pk R #1.51 42,23 41,60  #2.92
'40'2 7> 3906' '39p0" .36;9 .
 %1.00 0 £1.16 0 458 +.85

WS
RO

+~it+o ro

% Slaughter wt.

g
=

'v1£ %fCarcaéS1wty g

oo W OO0

RRYe)

C#1.13 0 #1.54 . +.67  #1.25
B Total 1b- -"::;19;7;:  :34;9 { : 5059L: ;;72p7
. ’ o _'tq66 '. +1 23 ‘ ilegl - i1067
AvSIaughter“Wt;,,19 3. .23.1 . 25,6 29.2
B TR i°63 .80 o 482 o E650
% Carcass wt. 28,4 32,4 34,9 38:9
#0200 #1.14 0 #1011 #0920

w0
Nm . v,

H-Wwi+

. Totaly 1b. - 8.85 - 11,73 - 14,58 18,73  20.73

56,3 54,0  51.8 = 48.8

447 4135 +.44 .62 £.65

% Slaughter we. 8,59  7.75  7.34  7.52  7.00

:t038 L i|23 L _-tlzz - j'_-25 + 2,1 o

% Careass wte  12.60 - 10.80. 10,00  10.02  9.28
U " ' "_I::SZ; 1-32 Lo ;I_;.29 o i036 i.ZS

*Trimmable fat + percent fat in separable lean
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Welghts PR S



ffgilncreased through 200 pounds anj‘ dykediygincreaSed:fromf*._'

The average d1fference between welght groups in pounds-

Gf_of fat free lean, fat and bone 1s presented 1n Table X."w

'/prThe stage of the most rap1d muscular development (20 0 -

v”f;pounds lncrease) was found to be from 100 to 150 pounds and;

“fﬁﬂthe least (12 1 pounds 1ncrease) was from 250 to 300 pounds,'

fab'The reverse was observed for fat depos1t10n w1th 23 54 o

5uﬁjpounds of fat belng dep031ted from 250 to 300 pounds whlle

Ef;ionly 15 09 pounds were dep031ted from 100 to 150 pounds.i'

”TrfThe largest bone growth (4 15 pounds 1ncrease) occurred 1n

vthe 200 to 250 pound lnterval.:;_

'V}Lf In comparlng the 1ncrease 1n pounds of fat free 1ean

“1'for the respectlve welght groups w1th the 1ncrease in 11ve B

counts per m1nute, the response curves were rather 81m-'

Ef;fllar from 200 to’ 300 pounds.. In both cases the largest 1n-f,v”

’:tjcrease was from 100 to 150 pounds. However, 11ve K40 countufpﬂ

fﬁ;ﬁappeared to 1ncrease more rapldly at thlS 1nterva1 than dldi;f

'f?ffat free 1ean._

TABLE X

AVERAGE INCREASE EiPCUNDS OF FAT FREE LEAN, FAT AND BONE o
FOR EACH 50 POUND INCREASE IN SLAUGHTER WEIGHT “V‘ -

) .Slaughter Welght Group (pounds)

e 100-150 ‘J°150 200 200-250 _250-300
-,wL?éﬁf;;*,;_ 2020 17.90 1210
;"Fat-?;':;,~j 15.09° 23,54

 Bone. . 2.88 200




Fat free lean and bone decreased as slaughter weight
‘,‘tnerensed‘uhen.expressed as a percentage of slaughter weight:p
’-or carcass weight whxle fat increasedet Linearlty Ln this

'3,"case also tested signlficant (P< 05), Figure 11 illustrates

‘“_'the trends in carcass compOSLtion with regard to fat=free

lean, fat and bume. as a percentage of careass welght for

}the respeetive weight groups. Percent fat free lean den'

: 'clined rapidly from 100 to 300 pounds whlle fat steadlly

‘[increased through 200 pounds and markedly 1ncreased from ZOOjf

jto 300 poundsa} Peroent bone decreased slrghtly with an lnn g

'f,;crease in slaughter weight.vy

The polnt of equal fat and lean was not reaehed ln'“
.this experlment, but they were approachlng equallty in the _f

3000 pound welght groupov Loeffel gt gl (1943) found the

f'prolnt of equal fat and lean was reached at . approximately |

“f}ZZO poundso, Ih1s lS probably due to the differences in the Lo

'_[ types of pros used 1n the experlmentsa The plgs used by

1.Loeffe1 et al. (1943) were fatter than those used 1n thlS‘

)figstudy,j Wthh would oause the p01nt of equal fat and lean

| “”to seeur earllerax The observed trends for fat free 1ean, S

1'fat and bone were srmilar to those previously established
_:gby other workers (Loeffel et alo, 1943 Bradley g; a;., |
/,'1963 Berg and Rlohmend,1969).v These data 1ndicate that },
| ’there are drstlnot patterns assoolated with the deposition :»
e,;of fat and the growth of leann_ As slaughter weight in= |
-~5ereases the rate at Wthh fat 1s deposited 1noreases but

'ﬂthe rate of growth of lean deereasesotfa\hdk ;;17-*
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'Carcass Com‘osltlonv-- Chem1ca1 Analxse

The chemlcal comp051t10n of the separable 1ean for a11[‘f

'f:f:welght groups 1is presented 1n Table XI',;hfijff':'»rg;f‘“

_ Protein .

TABLE XI

_MEANS AND STANDARD ERRORS FOR CHEMICAL COMPONENTS |
";»OF THE SEPARABLE LEAN FROM PIGS SLAUGHTERED . i o
AT 100.,150, 200, 250 AND 300 POUNDS TL*%* T

~‘,§éf¢éhtage .77‘: ;g,;;;slaughtér Weight,GroupS»(poundS)f =
~.of Separable T T T B L T I T
o Lean 1000 150 200 250777300 o
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As was expected the percent molsture decreased as R

'.slaughter welght lncreased, whlle the opposxte trend was

>a;0bserved for percent fat._ Inasmuch as external fat of the';"'

' Jiwholesale cuts was trlmmed aS unlformly as POSSlble for all -

o {welghts, the 1ncrease 1n percentage of fat lS 1ar ely due B

fjto the 1ncrea$e 1n 1ntermuscu1ar fat 1n the heav1er welghtst_

’i»The percent proteln dec11ned as slaughter welght 1ncreased,j”\

S57.1



o ;1:71j5

‘%‘f?and followed a slmllar trend to that for fat free 1ean.; A

'9”‘.}downward trend was also noticed for the mean percentages ofy

Tlf'?ash and pota531um Wlth a range of 1 05 to 0 92 and 0. 336 to‘

vvjlfFor by

‘is'O 278, respectlvely. Slgnlflcant 11near tests were observ—

_ed for a11 responses 1n regard to the chemlcal components. “

The percent varlatlon accounted for 1n percent ether L

‘vfiextract for the sampllng Procedure Of the separable 1ean 15‘,v’

fe Qpresented 1n Table XII. _»f“p:f{fzﬁ;~*

TABLE XII

THE PERCENT VARIATION ACCOUNTED FOR IN PERCENT ETHER
o . EXTRACT FOR ‘THE: SAMPLING PROCEDURE
OF THE SEPARABLE LEAN 'Tﬂ PR

x,lPercent ;:,ﬁ‘.[]fjjlffﬁi Slaughter Welght Groups (pounds) ‘v »
. Variation - o 1 ' 1 1 > = 2
”:vaccounted 75; 100 150 o 200 G ﬁ@%?gg;¢ 300

vAhlmalffffl 96 31 ‘94;95”_-f80}96”Tfl80nll;r; 92 98;‘
. Bottle © i, ~2111»;< ?4.4zi?5}16;35»» 17.00 s, 42;7”
~ Determination  1.57 l;;,O;63151542;961 3449 _;p1,§;~w‘

. Degrees of freedom —. an1ma1 10, bott1e 11 determlnatlon'fz,

TzDegrees of freedom -—-.anlmal 8 bottle 9, determlnatlon ,
2 - o - o o . '

The sampllng procedure was as followsa Two sets of

blllfour grab samples from each an1ma1 were randomly placed

fpplnto two bottles and two determlnatlons were taken from

‘.fTeach bottle to olve a total of four determlnatlons per




“"-f7233
(.?anlmal.l As was expected the an1mals accounted for the lar-lv

'gest amount of varlatlon in percent ether extract, whlle

fp'determlnatlon accounted for the least amount of varlatlon.~

,,Accordlng to the varlatlon accounted for by bottles, the o

a-_sampllng procedure was qulte adequate for the lOO and 1507

7-spound welght groups but there may be some questlon as to

’”.1ts adequacy in the heav1er welght,fespec1ally 1n the 200

F:land 250 pound welght groups._ Bottles accounted for 16 35

and 17 O9A of the varlation, respectlvely.f Slnce‘the var-

f“-_latlon accounted for by bottles should have been rather un-,"

' t;lform for all welght groups,»these dlfferences ln varlatlonf;l:

l.accounted for by bottles,,p01nts out that bottle dlfferences "

'le only an.estlmate of sampllng varlatlon.. Thls suggests

- that a better (or more exten31ve) sampllng procedure may be

‘gjnecessary 1n the heav1er welght groups to assure an adequ-»ﬂ

fate sample. fnj,if"'

The Ass001atlon Between L1ve Measures and
Carcass Measures of Leanness

Correlatlon coeff101ents were obtalned between var—f ’

'*"lous 11V€ measures and carcass measures of leanness for the

flve dlfferent welght groups. It should be polnted out

| swthat these coefflclents were calculated uS1ng only 11 an-.s

‘lmals ln welght groups through 250 pounds and nlne anlmals'"‘
waln the 300 oound group. Rea1121ng the degree to whlch ex-
w;vtreme values could effect correlatlon coefflclents calcul-’,

;_lated from small numbers of observatlons,_only general ;7




m;ﬁftrends w111 be dlscussed and conclus1ons w111 be drawn 1nf

:‘Pla general manner.»“
e , 40 SR SRR 4
,-Permlan K Counter — Anlmal Studles

In order for any method or tool to be of value in a
vfresearch effort, 1t must flrst of all be repeatable.» Thet
- term repeatable means that two 1ndependent counts taken on
: the same anlmal on the same day are in close agreement.
W‘Studles were made to determlne the degree to- whlch the‘

40

”PermLan“K Counter would repeat 1tse1f ‘on vae dlfferent

:,welghts of plgs. -To accompllsh'thls, 1tfbecame necessary

’dto calculate the degree of assocxatlon between varlablesb_

“under 1nvest1gatlon.z For example, coeffLCLents were. cal-
culated to express the assocxatlon between two K40 counts'
'uf,on the same anlmal at dlfferent t1mes on the same day whlch:";

hibecame an 1mportant cr1ter1a for measurlng the dependabll-

'baulty of thlS procedure.,

The repeatablllty of the Permlan K4O Counter 1ocated

e at the Oklahoma State UnlverSLty L1ve Anlmal Evaluatlon

'”f,Center was determlned for flve dlfferent welghts of plgs.-

UCTThe correlatlon coefflcients between flrst and second llve -

vilng tlme (10 20 and 30 mlnutes) are presented 1n Table

'XIII._ The correlatlon coefflclents between the two counts

: counts per mlnute for three dlfferent lengths of countw}‘ ‘

t;rtaken at tne 1O~m1nute counting perlods ranged from O 61 toC]_.

0. 94._ These correlatlons were all SLgnlflcant (P< 05)

",These pos1t1ve correlatlon coeff101ents 1ndlcate that there‘tf“



TABLE XIII

CORRELATION COEFFICIENTS BETWEEN FIRST AND SECOND '
LIVE K40 COUNTS PER MINUTE

Length of Counting Time (minutes)

Slaughter ’ ’

Weight 10 20 30
%Egﬁggs) N r N r N ..r
100 (49)  0.72:% (23) 0.57* (24)  0.66%
150 (40)  0.61% (18)  0O.44% (18)  0.53%
200 (32) 0.77%  (15)  0.85% (15)  0.86%
250 (22)  0.76% - (10)  0.90% (10) 0.90%

300 ( 9)  0.94%

N = number of animals"
r = correlation coefficients

% (P<,05)

were fair to good agreement between the two readings, thus
the instrument was found toc be repeating itself reasonably
well. The lowest correlation for the 10-minute counting

40 counts was found in

periods between first and second K
the 150 pound weight group (r=0.61). Repeatabilities tend-
ed to increase as slaughter weight increaseﬁ up to a corre-
lation of 0.94 for the 300 pound weight group.

The correlations aésociated with‘the 20 and 30-minute

counting periods followed the same general trend with a

range of 0.44 to 0.90 for the 20-minute period and 0.533 to



‘*0 90 for the 30 mlnute perlodo These data Lndicate thst 1n~;
‘ficre391ng the counting perlods to 20 and 30 mxnutes dld not
| bincrease the agreement between first and second 1ive counts'.“

;per mlnuteo Therefore, counts per mlnute for the 10 mlnute'

'*counting perioduwamaused in the ana1y81s of the data when

Jcorrelations were determined between count and measures of
hfleanness. The repeatabxlity for the 1ighter weights should,'

rhave been as hxgh as that observed for the heav1er weights

Hin order to put confidence in the 1nstrument for predlctlng‘v‘
r.:leanness in light weight pigs and in monltorlng tlSSue s
’fbchanges,, However, it should be p01nted out that the correw'b“p

’wlatxon in the 300 pound weight group was obtalned on only o

jﬁrnlne observationsa Also these readings were obtalned over ;ff»

}ffta rather 1ong perlod of tlme, approx1mate1y one’ year.-”

"”kllve K

Table XIV presents the correlatlon coefflcients for “
40, counts (flrst, second and average) thh lean cuts R
| and fat free 1ean (pounds and percent) for each welght L
‘:.groupe The correlatlons obtalned for the 100 pound welght
:a;group between count and pounds of lean cuts ranged from
7?”°0 37 to O 07 and between count and percent lean cuts rang=u'
.?ed from ‘~0 08 to 0a41. When count and pounds of fat free

?frlean and count and percent fat free 1ean were consldered, p,f‘”

'q,fthe range of correlatlons was =0, 05 to 0 00 and 0 24 to

v7;0 26, reSpectlvely.ﬁ These correlatlons proved to be low

vx_vand nonS1ganlcant, meaning that there was 11tt1e agreenz

'lment between count and lean cuts eXpressed as pounds or

]ras percent.



IABLE XIV

-CORRELATION COEFFICIENTS BETWEEN LIVE K40 COUNTS
’ : PER MINUTE AND MEASURES OF LEANNESS '

. Measures

 Leanness

Counts

Lb.

0/& N

0. R

Slaughter Welght Groups (pounds)1

150

f’Lbj'

%

200

‘v f£b;fi % tv

250

: pr..

%I

300

’f'%i;,f?

?fFir5Fr5
. Second -
 Average.

-0!37
0,07
=0.20

-0.08

0.16

0.47.
0.25
0.39

0.43
0.18 .
0.33

:0;38
10.52
0.48

0.35
0.49-
ks

0,915
”Qp78*ff
. 0.88%

16;83*i

0.81%

0.86%

0.48
- 0.72%

0.63

© Fat- | First

- Free

“Lean = *

~.-Second -
. Average

) -Q;Oé“
©0,00
-Q;Qs_

0,26
 0026
0.24

L 0.07
j;-o 14
;»-0 04

005
-0.18
‘0@07“

0,62

fQ;GZ% o,5gﬂ‘p
0.52
0.58

OfSG

'O;QZ#e
0.72%
0.85%

e0;84%
0. 74
 0e83*

0.82%
0.83%
0.84%

0.71%

0.79%

?To.Eleven anlmals 1n a11 welght groups except 300 pound (w1th 9)

'}aPercent of slaughter welght (36 hour shrlnk)

“5r*05607sisﬁificanti<E<4°5>’throush:zso poundS‘and_réoes7'<P<=°5>'far*3odfp¢unds'['

:HO;SZY' '”@,
QQ.71*

po;SZﬁdlf’_;i;

9prf_



Bas10a11y, the same trends were observed for the 150

ggfpound welght group where the ranges of correlatlons between X

’7’;”count and 1ean cuts and count and fat free 1ean were O 18

o and O 47 and 0 18 to O 07, respectlvely., The negatlve corw,

}_relatlons obtalned in the 100 and 150 pound welght groups

) .showed an lnverse relatlonshlp, as count went up, 1ean cuts-

f?ﬁ'and fat free 1ean went down.; Thus, 1n thlS case the method ,
3 proved to be unrellable. -
The correlatlons obtalned between count and measuresv

jjof 1eanness for the 200 pound welght group were hlgher than

“5‘1n the case of the 11ghter welght groups dlscussed above.

igu_The correlatlons between count and lean cuts and count and L

‘Tffat free 1ean ranged from O 35 to 0 52 and 0 52 to O 62, ;f

'fireSpectlvely.» Although there were some s1gn1ficant corre-a"“'

"1atlons ln th1s group, there st111 was a rather low agreeshj
'if'ment between count and lean cuts or count and fat free 1ean '
i"for th1s welght group, The correlatlon coefflclents be-‘:
Ttween 11ve K4O count and 1ean cuts were lower than those’!

'dreported by Mulllns et (1969) They reported correla-'~

| ﬂtlon coefflclents between percent 1ean cuts and grams and

L percent potaSS1um determlned by K40

of 0 64 and O 60,
tflrrespectlvely. _

5 The correlatlons for.the 250 pound welght group were
:T?substantlally hlgher than those for the three llghteri
Ti;welght groups dlscussed above.. These correlatlons were alll

A'hslgnlflcant (P< 05) The range 1n correlatlons for thlS

hfigroup was O 78 to 0. 91 between count and lean cuts and O 72

,-('



_to O 92 between count and fat free lean.: These relation-d.}v'

"‘ShlpS lndlcate that the lrve K40 counts per m1nute were‘f&

':fthlghly assoclated w1th pounds and percent lean cuts as well

’.j“'as pounds and percent fat free lean.f In th1s case the

:'1»counter proved to be more rellable as a predlctor of lean-

h{:lness.: Slmllarly, 11ve K4Q counts per mlnute were found to -

“’"fbe Slgnlflcantly assoc1ated w1th pounds and percent fat free~f

'Tlean ln the 300 pound welght group Wlth a range of O 71 to

K'O 84 s1gn1flcant (P< 05), also lndlcatlng some agreement‘

”}ffbetween counts and measures of leanness., Correlatlons ob-

u;talned between count and lean cuts were not as’ hlgh for

';l-thls group, as those for count and fat free lean w1th only |

éptwo (O 72 and O 7l) belng s1gn1flcant (P< 05)

There was a trend toward hlgher correlatlons between o

oKQO count and both pounds and percent fat free lean w1th an. L

if”hjlncrease 1n slaughter welght.» When K4O count and pounds

j;for percent lean cuts were correlated, a sxmllar trend was

'l;notlced through the 250 pound welght group. Correlatlons
hhrbetween count and lean cuts for the 300 pound welght group,

‘.;however,'were lower than in the 250 pound group.‘"

Table XV presents the correlatlon coeff101ents between Sl

t.}llve K 40 counts per mlnute and grams of potas51um and pounds,*‘

_— of proteln in the separable lean.. These data lndlcate the

"':”same general trend as was observed when count was correlat-vf-

:;ed w1th lean cuts and fat free lean. Lowerbcorrelatlons

*5-were obtalned 1n the llghter welghts and hlgher correlatlons'

y’ffln the heav1er weights.r The correlatlons for the lOO pound fit:



TABLE XV

CORRELATION COEFFICIENTS BETWEEN LIVE KAO GOUNTS PER MINUTE AND
“‘  OF pOTASSIUM &ND POUNDS OF PROIEIN IN THE SEPARABLE LEAN _

GRAMS <

~of . Counts, 100 150 200

- Leawuiess - Live . ¢ . p oo

_ Slaughiter Weight Groups (pounds)®
o250

300

o TR A ,'f?Firsf o -0.26 0,39 0.64%
Y ":"'POtaSSu—‘mf gm" rvSeCO;nd S "0.24 S 0'24 '. , ',_:: 0'58 '
i ,  Avéﬁage7 ,77;Q.é9lgﬁ;,vfubLQZg  Lf;;]go;é %

ooz
v 0.61-,': | o 3
; 'ﬁlp;76*Pl ,

) < 0.85:': | L
. 0.85%
oMok

CFirst 0 0.3 fm333}f‘vfo7m~‘

© Protein, b, Second 0,08 -0.01 0.61%

average 009 017 0.71%

0.89%
5w
k.O;SS*‘ .'v

 .0.87*v
:0-96*
.93

R _Elévéﬁ]éﬁiﬁéls'in'a11:Weight groupéiéxceﬁt:300 p0und ( with 9)

- ?r#0§60;significant,(P<905)'through ZSO'pouﬁQS ahd‘féQ;67 (P<,05) erj3OO

pounds -

félff‘   ' Fig;?f.J.‘



- ,fbetween.“

: group ranged from 0 24 to -O 29.and 0_08 to O 13

'ﬁ.jgproteln, respectlvely.: The negatlve COrrelatlons obtalned L

"71n the 100 pound welght group»showed an anerse relatlon-'

’ w_;shmp, as count went up grams:of7potaSSLum went down. Thus,v' s

5T1n th1s case the method provedkto’be unrellable.‘ These

~p*jfva1ues lncreased as llve weight 1ncreased up to the 300

‘faffpound welght group where the coefflclents ranged from O 85'7;

‘*L;ftb_f;ﬁo and O 87 to O 96. respectlvely.; The ranges 1n cor-ff;h

o grelatlon coefflclents for the 200 pound welght group be-?7f¢

T,ﬂ;tween’llve K

40 count and grams of potass1um (r=0 58 to

vﬁsf70 66 :and proteln (r-O 61 to O 74) were 1n close agreement o

"':Tw1th those reported by Mulllnsietﬁal;

1(1969) They reportnii;p

"l'ed correlatlons between percent potaSSLum determlned by

measurements"fdipercent potass1um de armlned by

“:gfsflame photometry of 0 64, and percent potass1um (K4O) w1th

"Vgﬂpercent prote1n of O 59.5 The rather hlgh correlatlons obu'p«fs

‘frf‘served in the heav1er welghts between count and pounds of

'“»fpotas51um 1ndlcate that the Permlan K-

40 Counter was d01ng

f{f'a bettsr gob of measurlng the actual gamma-ray em1SSLons f;g_;

fff{from the anlmals at these welghts. ;Qggifjaxﬁé;57[*f"f“’“ i

‘}v=Perm1an K Counteg , Cargass Studles"

Table XVI presents the correlatlon coeff1c1ents be-,d~“'

‘ijtween the f1rst and second carcass K4O counts for the re- S

'VTSpectlve weight groups.‘ As w1th the 11ve'anﬂma1£f7

- flng perlod was for 10 mlnutes.‘ Correlatlons between count- o

é;Kg count and grams of potaSSLum and pounds off e



h’ijlaughter‘

' :Cifft813ﬂ7]‘}

TABLE XVI

CORRELATION COEFFICIENTS BETWEEN FIRST AND SECOND '
R CARCASS K40 COUNTS PER MINUTE TR T

7 Carcass Number of = Correlation
vl w  Cilieer  costrielencs

; 11 Oa 917': . | .
11 o.sex
e O TEE

1o w8
Coa00 0w
T.isoo_*f,z,sf;??i*ézéigf;1;*1??53;;f7,9;£{”{?‘fc?*0:96*77

(P< 05)

il 10 mlnute countlng perlod

f; lngs 1n a11 welght groups were found to be SLgnlflcant e
vfe(Pt 05) and ranged from O 88 to O 96. These results lndl‘ giﬁf’

40

'f;cate that the two carcass K counts made on the same day

v ?fwere ln good agreement.; Correlatlons between the two countsdf7

17_;are expected to be hlgher for the carcasses than for the

»dllve anlmals because the carcasses were held flrmly 1n place{;]

a*]' and at a flxed d1stance from the detectors also, the counts L

,_h}jwere not lnfluenced by offal such as halr, gaStr0~lntes_fvbﬂ ¥

'5i;ft1na1 tract and contents.p_ﬁ&{:?‘“-

The data presented ln Table XVII 1nd1catesvthe same

L general trend in K40 countsflrﬁrelatlon to measures of leaneah]

o ness'as was found for the 11ve anlmals namely 1ower corre-f_hh




TABLE XVII

o CORRELATION COEFFICIENTS BETWEEN CARCASS K4O

PLR MINUTE’AND MEASURES OF LEANNESS

COUNTS

,~Leaune """ o Cuyreass :Zr*'g FRNETANES SN !5“f;fﬁf.a,i”am“P,},.

LeancutS, “ 1b. SeCOnd O 19 . 0 50 H 0 31 0 70.-.
(IR R N "'-Ti;averaaef:f IO;ZZifz  ¥V3 60“fgf:j{7f0,29f§;?fff :0 66*ifﬁ“

"Yz;Fat-free

CTHRTL s Seeend 0T B 0T T2

x: ?f;Elé}éﬁ@éni@als5ihhaiixweighttgfbnps“excéptfjdo péuhdi(Wiﬁh‘9) 

. xfrﬁo 0 Slonlf cant (P< o)) thrOugh 250 pounds and r=Q 67 (P< 05) for 300 pcundegfr-




'fﬁttlons 1n the 11ghter welghts and hlgher correlatlons in thef~“

'7r,heav1er welghts. The correlatlons for the 100 pound welghtf

'f:’group ranged from 0 14 to 0 25 between carcass K4Q counts

"-ifand pounds of 1ean cuts and fat free lean._ These correla-

"qftlons were low and non51gn1f1cant. Four of the s1x correla—

'*tlons between carcass K4O

count and pounds of lean cuts or
'fa_fat free 1ean for the 150 pound welght group were also non-rﬂa

',,SLgnlflcant.‘ In the 200 pound welght group, correlatlons
' 40

“.1between carcass K count and pounds of fat free 1ean were

ih_fall statlstlcally s1gn1f1cant (P< 05) w1th a range of O 69 o
ﬁto 0 74. When count’ was corre1ated w1th pounds of lean : L
"cuts at thlS welght, none of the three were SLgnlflcant‘.‘
‘g(reO 26 O 31 and O 29) The correlatlons between carcass

40

pHKlu count and pounds of 1ean cuts in the 200 pound welghtrvr

€?§7group-were 1ower than the correlatlon of 0 62 reported by L

: .nMulllns et al.- (1969) between grams of potas51um deterwe,

.mlned by K4O counts of the carcass and percent 1ean cuts°

In the 250 pound welght group, a11 correlatlons were;duf"

~,.s]pn1f1cant (P< 05) I The range ln correlatlons for thlS'f:

;~3group was from 0 60 to 0 72.v lhere was a substant1a1 in-

w”.iru:ease in the correlations for the 300 pound group over the

p:others prev10usly dlscussed. The correlatlons between ﬁf}
'rc0unt and 1ean cuts and count and fat free 1ean ranged

T*from O 73 to O 85 and were a11 s1gn1f1cant (P< 05) ThlS

u?ﬂsuggests that there was reasonably good agreement w1th

40

T“;fboth k :count and pound of 1ean cuts as well as w1th K4O

focount and poundo of fat free 1ean.




84

Table XVIII presents the correlatlon coefflclents be-}b

’“*tween carcass K40 counts per mlnute and grams of potass1um

"V}and pounds of protein ln the separable lean.; These data

'1f1ndlcate the same general trend as was notlced when llve

jiK40 count was correlated w1th grams of potass1um ‘and pounds‘r,

';,of proteln in that lower correlatlons were obtalned 1n the

*Vs;llghter weights and hlgher correlatlons ln the heav1er

‘”wfwelghts.w The range ln correlatlons for the 100 pound we1ght

}lgroup was from 0 12 to 0 15 and 0 24 to 0 27 between carcass'

"dfkéo counts and grams of potass1um and pounds Of proteln,

: respectlvely. These values 1ncreased as llve welght 1n~

Tflfcreased up to the 300 pound welght group where the coeffl—

Tcn101ents varled from 0 73 to 0 76 and 0 86 to 0 93, respec-‘,'

f»'tlvely._ The ranges 1n correlatlons for the 200 pound welghth
40 o

Tz}group;between carcass K count and potaSS1um (r=0 67 to

:EfO 79) and count and protein (r=0 61 to 0. 70) were in close o

7_lagreement w1th those reported by Mulllns et ale (1969)

f"f'They reported correlatlons between percent potass1um deter-

40

°-fm1ned by K™ _and percent potaSS1um determlned by flame

’rﬁphotometry (r=0 77) and w1th grams of proteln (r=0 82)

40

”From these results 1t appears that the K counter was do~"

'9.1ng a more prec1se JOb of measurlng the actual gamma-rays

.g=‘em1tted from the carcass 1n the heaV1er welghts than 1n the

o fv"welghts. ;‘7'

‘These results for the carcass study of K4Q measure-vi

,ments lndlcate that the rather hlgh repeatabllltles observ=

f{ied between flrst and sccond qu counts 1n the llghter



TABLE XVIII
40

CORRELATION COEFFICIENTS BETWEEN CARCASS K'' COUNTS PER MINUTE AND GRAMS
OF POTASSIUM AND POUNDS OF PROTEIN IN THE SEPARABLE LEAN

- Measures ' Kéo o - Slaughter Weight Groups (pounds)l _
of Counts, 100 - 150 | 200 250 300

Leanness ' Carcass r | r - r r r

First 0.15 0.68% 0,67 0.75% 0.76%

Potassium, gm.  Second 0,12  0.51 0,725 0.77% 0,73%

Average  0.15 0.64% 0,79 0.78% 0.75%

First 0.27 0.55 0.61% 0.60% 0.86%

 Protein, 1b. Second 0.24 0.40  0.70% 0. 70% 0.93%

O e 9 O.":

Average 0.26 - 050 0.67%

0,67

1E1even'animals in all weight groups except'300‘pcund (with 9)

afa

r=0.60 significaﬁt (P<.05) through 250 pounds and r=0.67 (P<.05)

for 300 pounds

<8
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.ig'welght carcasses, as compared to the low correlatlons be-
tween carcass K40 counts and measures of leanness at these

]“same welghts, lllustrate that a measurement can be hlghly

repeatable and have a low predlctablllty of*another varlabka

“hufPermlan K Coun;er DlscuSSLOQ
The trend observed, 1n the potaSSLum4Ofstudy}‘was}that

correlation coefflclents between K40 countsfper}minutefand‘

‘-"measures of leanness generally lncreased as‘slaughter weight’,

Llncreased. Thls trend was observed in bothfthe llve anlmal

’_‘and carcass studles. It was also observed that correla-

L tlons between K4O counts (llve and carcass) and grams of
‘ 40

'fx.potaSSLum followed the same general trend as when K- countSj

' were correlated w1th lean cuts and fat free lean- namely,.-.i
Thlgher correlatlons 1n the heav1er welghts and. lower corre- :

'nlatlons ln the llghter welghts. Slnce potaSSLum was rather:

T'gfhlghly correlated w1th fat free lean for all of the flve

:vwelght groups (Table XXI), thlS would 1nd1cate that the K4O

‘;'counter was d01ng a. better Job of measurlng the actual
ff’gammavrays emltted from the anlmals in the heav1er welghts-
Q;fthan ln the llghter we1ghts.=_1' |

The low correlatlons observed between K40 counts and

ll,measures of leanness 1n the llghter welghts may be due to»

i}jthe pos1tlon1ng of the anlmals or carcasses 1n the countez

ezf-and to the ratlo of sample to detector volume.r The Permlan

i 40 Counter was des1gned for larger anlmals (1 000 pounds)

:;T”These llghter welght plgs or carcasses occupled only a smaDQf“



”f’,portlon of the space 1n31de the detector systemg herefore,’

53f}alIcW1ng a smaller chance for the gammaarays emltted from ;af”:h

’W*the animals @r @areasses to reach the detectorsa; As the

Vanlmals increased ln 11ve welght they were occupylng more

of the space J.nsme the deteemmm 'I‘herefore, the gamme

rays emltted by the animal or carcasses had a better chauce ng

:focf reachlng the detectors and being countedao Also. the

”Lllghter weight hogs having less total lean nd less total

ﬁ*f]potass1um, therefore, yleldlng fewer total counts, made up t”

:}{:a smaller percent of the total count (background + sample) f»s'
;ﬁfcthan did the 1arger hogs.;""”$ o by L

"tfshculd alse be 901nted out that these measurements

',:_:obtalned over a rather long perlod of tlme, approxxw 'dV«“f

;}:;mately one year, therefore the eff101ency of the counter

fffdceuld heve chenged somewhat durlng thlS perlodo: It was alnlff

v?]so notlced that 1n a few cases extreme differences occurtedff;c

*fj3betweeu the Etrst snd second counts obtalned on,the same_

"';sanlmal the saue day. Ihls lS not likely to be caused by

fftfsome lnherent factor Ln the anlmal and would suggest that

1f ”the lnstrument wes not cperstlng properly at all txmeso_”roff

In genersl, the data obtalned from the K40 measure=;‘;}[~r’

}’ﬁjments durlng the course of thlS study suggest that the

: Pemlan K

40 Counter could be used as a predlctor of 1ean~ [dfr”

a}f7ness 1n 250 and 300 pound hogs and carcasses from hogs

t"ﬂslaughtered atfthese we1 h.tso However, there is some 7du""

alfxcarcassesr

”djquestlon as»toslts predlctablllty 1n llghter welght hogs and

and to 1ts usefulness as: a tool to monltcr growth




ff at these llghter welghts.r In an attempt to 1ncrease the

'g.assoc1at10n between K4O counts and measures of leanness for

hfg-llght weight an1mals further studles could 1nvolve methods"

”“_.of redu01ng the background counts and brlnglng the detector'h

'.system closer to. the sample.» Thls would anrease the chance

. for the gamma-rays emltted from the anlmal to reach the

’[detector and’ be counted 1f such lS the problem.;=v7

The repeatablllty of the ultrasound technlque has been
"studled by other workers,_Stouffer et g_. (1961) and
_Johnson et al. (1968). and was found to be. rather repeate
hes able. Repeatablllty stud1es were .not 1nc1uded 1n thls ex-
lh perlment, but studles to determlne the degree of a55001atlonft
-ihebetween ultrasound estlmates and measures of leanness for 8

*f1ve dlfferent welghts of plgs dur1ng the growing and

“~'Ilnlsh1ng perlod were conduCted-

lable XIX presents the correlatlon coeff1c1ents between».
some 11ve estlmates (obtalned from u1trasound and ruler
.probe) and some carcass measurements for the reSpectlve,f

df‘welght groups.» Correlatlon coeffloients between ultrasound

ojbackfat estlmates and carcass baokfat thlckness ranged from,u“

5’~OO9 ln the 100 pound weight group to O 93 1n the 200 poundk~v_

;f:welght group.: Correlat:ons for 150 1250 and 300 pound
- fwelght groups were 0454, 0, 85 and 0 61, respect1ve1y.~‘7
Ihe correlatlon coeff1c1ent between ultrasound back- g

\‘fat thlckness and carcass backfat thlckness (r-O 93) for



TABLE XIX  ‘f'

o ”ORRELATION COEFFICIENTS BETWEEN SOME LIVE ESTIMATES _ji @_ s
~ AND SOME CARCASS MEASUREMENIS = R

*J:Cé#CéSSLFj f;7r‘LiV?  v.-;¥ ‘ '{_f.u_g;.f:Slaughter Welght Groups (pounds)

 Measurements ~ Estimate 100 150 . 200 250 300

Fﬁf, U1rrasound ek T e e 'l".' U S
‘- -backfat -  fO.Q9:v,‘7>»Oe54a‘ﬁfﬁﬁfrﬂo.93*- o 0.85% 061

Backfat . 10"7’ eye .‘ Sn S T R Co B

S Rt1e“'Prcae R *f“fﬂ.f,_‘:é T o e
S baomfat ;;;ﬁ,“0,69*. i 0e30% o 0e75% 0 - 0.85% o 0.79%

°VfiU1t”asound

~ backfar 0.29 S -0.47 L «0.58 o ""’04942 ﬂ0.34

 Loin eye . loin eye

 area . area  . ’0.83#5-<v. 0.81%  0.74%  0.76% . 0.,8%

vﬁRuler Frobe

bacxfat -ﬁ‘_ ~O 36 ”i :}-OFIZTV:f\'-.;O:59M ‘  C-0.26 0 =0.42 A

"vlhleven anlmals ‘in all welght groups except 300 pound (w1th 9)

al,

‘rec,eﬁ Significantv(PégOS)“thfbugh ZSO'pOthé_gﬁd:r=0367b(P<065) fqr 3O0 pounds g
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'bfdthe 200 pound welght group was in close agreement w1th re-}'*

?fffsults reported by Prlce _; al. (1958 1960a), Stouffer

'Trjet g_. (1961) and Johnson_et al. (1968) These data ln-

'_dlcate that ultrasound backfat estlmates are ln reasonably
“cloSe agreement w1th carcass backfat thlckness at 200 and
,f250 pounds, but were rather lnaccurate ln predlctlng car-/r;;
f}cacass backfat thlckness rn the 100 pound welght group.;pfr o
The magnltude of the correlatlon coeffLCLents betweenf
q-ruler probe backfat estlmates and carcass backfat thlckness
‘was found to be rather unlform for all welght groups. The
'plowest coefflclent between these two. varlables was found in

~the 150 pound group (r=0 50) Wthh was nonslgnlflcant.ig;"A

'~Correlatlon coefflclents for the other welght groups were f“iﬂ'

»%O 69 O 75 O 85 and O 79 for plgs Ln the 100 200 250
'fand 300 pound groups,grespectlvely.. These four correlatlons

v,were SLgnlflcant (P< 05) and lndlcate ‘a rather close agree- :'

"ifment between ruler. probe backfat and carcass backfat thlck—fh

ess. The correlatlon coeff101ents between ruler probe,’:"'

V f:fbaﬂkfat estlmates and carcass backfat thlckness (r=0 75)

| [f‘« the 200 pound welght group were in close agreement w1th"

“the 'corre]atlons of 0. 72 andO 70 reported by Hetzer et al. -

:lsls(1965) and Pearson et al. (1957), respectlvely.‘

'fln general, when all welghts were cons1dered, these :'

- daza suggcst that ruler:probe backfat estlmates were 1n':
'fscloser aoxeement w1th carcass backfat thcknesss than were“:
_ultrasound backfat estlmates.v Thls also lndlcates that:‘f”

.ruler plobe backfat estlmates may be more useful ln monltor—



';3ff1ng backfat thlckness than ultrasound backfat estlmates..

A pOSlthe re1atlonsh1p (r=0 29) was found between uluvf

"7T}trasound backfat estlmates and carcass 101n eye area ‘in the

?7v?100 pound welght group.l Negatlve corre1atlons ranged from

f7f§-0 47 1n the 150 pound welght group to: —O 58 for the 200

)ffspound welght group and were: a11 non31gn1f1cant.b Nons1gn1f1i.'

iﬁcant correlatlons were also observed between ru1er probe

v}rbackfat and .carcass- 1oin eye area 1nd1cat1ng that the two

‘ff;estlmates of backfat thlckness ‘had rather 1ow ass001atlons-

f7frw1th carcass 101n eye ‘area. in the f1ve welght groups of plng_
ff?con51dered.ia,df y' “ " '. | "} ) TR

- Correlatlon coeff1c1ents between 101n eye area estl-f H
;mated w1th ultrasound and carcass 101n eye area were rather '

f punlform for the f1ve welght groups. Correlatlons for plgS~'v

?f_iln the 100, 150, 200 250 and 300 pound groups were 0 83,

'gth 81, O 74, 0. 76 and 0 83, respectlvely. The correlatlon ,

"ffcoeff1c1ent between ultrasound 101n eye area and carcass 3 '

'iiflOln eye area for the 200 pound welght group (r=0 74) was' -
H}{qu1te comparable to those reported by Zobrlsky (1960)f"
f7b(r=0 81, 0 84) and those rtported by Johnson et a1 (1968)‘v7b}
| (r-O 77 O 79) These data suggest that ultrasound 101n

E eye area estlmates could poss1b1y predlct carcass 101n eye

"rlarea at one of the flve welghts about as preclse as 1t can

at another, and could pOSSlbly be used to monltor the grow- f,ﬁ

”rfth of 101n eye area durlng the grow1ng and flnlshlng perlode"

Pf-The correlatlon coeff1c1ents between u1trasound 101n eye

'}tarea and carcass backfat thlckness for the reSpectlve welghtj;“
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/ffu groups were all non81gn1flcant w1th the exception of the»

v vf’one =0 70 obtalned for the 150 pound weight groupo

Table XX presents the oorrelation coeffloients betweenk‘

"1=1ive estlmates (ultrasound and ruler probe) and measures of.gg

vivfleanness (lean outs and fat- free lean) The measures of

',r71eanness are expressed as pounds and percent of slaughter

(

weighto Positive correlations were observed between u1tra»5f
1sound estimates of backfat and lean outs in the 100 pound

l'jwelght group whlle negatlve oorrelatlons were found for the'

:fljother welght groups. The correlatton coefflolents between

}[tthls estlmate of backfat andﬁhunxouts expressed as pounds

Tv;or peroent were found to be nonSLganlcant wrth the exoep-=

;ifftlon of those for the 150 pound welght group ( 0 82 and

: =0, 75) Wthh were sxgnlfroant (P< 05) The correlatlon
verooefflolents between ultrasound baokfat estlmates and lean
t}.cuts expressed as pounds and as percent were -0. 44 and }_
"5=0 53, respeotively, for the 200 pound welght groupo Thesebku
h’toorrelatlons are lower than those reported by Johnson g; éilpf"
""v‘,.'<1968> B iy NES SRR S
B Slmllar trends were also observed when ultrasound R
-baokfat estlmates were oorrelated wurilpoundsor percent fat=flj

! ffree lean for the flve weight groups of plgsn These corre=f?~‘

lations were also nonsxgnlfloant with the exoeptlon of thon

"'for the 200 pound welght group ( 0 77 and 0 80) whlch werelifh7

SLgnlflcant (P< 05)

When ruler probe baokfat was oorrelated w1th lean outs

H;and w1th fat free lean the ooefflolents were, generally, l"




ST CORRELATION COEFFICIEYTS BETWEEN SOME LIVE ESTIMATES AND MEASURES OF LEANNESS

TABLE XX

\_;jMeaSunes;f'“'_ BRI b .
cof ,ﬁ-,n,10@~.;},;.&
- Leanness o o Lbe %™

 Lb..

'-%' .’ g : Lbo “% ‘L_b-o . %

Slaughter Welght Groups (pounds)
200 © 250

300

Lbe

Ultrasound
: backfat 
Lean - loin eye
C‘UK.S o area: :

0;51 :0@22:

RuLer probe
bdckzat

 -0.82%
0. 83n 0./7¢,*

,,_o 5,,,0 53 -

0;66#

tf;ogdg”u;

-0.75%

; 0}?d%r

20,44 -0.53

, Oc 74}': "'0616'5:':‘: - ‘:Q_ 5¢

0,58 -0.77% -0.78%

044 -0.57
0.60%

0,39 -0.46

~0.09

0,43

-0.34

Vnro,ziv'
0.52

»70,42'

Ultrasoundu
o backfat -

“Fat free loln eye.
1eaM .o area .

:0428'-0;07’
- 0.81%

Ruler probe o
backfa* _ ,~0 36 O 27

0f77* a

'?0;01,

';0,51\3

N 0 a"66~' .

.-o 04

w0‘46 -0.77.3: “_0.;80‘;;’.

0 69% ,0?74*f'0.65%_ .0.41;;

0. 74 -0.71*

-0.29 =0.42
0.50

0,27
0,725

- 0 [ 53

¥0;33.

'1E1eveﬁ animalsnin all welght groups except 300 pound (thh 9)

r-O 60 srgnlflcant (k< 05) through ZDU pounds and r—0.67 (P< 05) for guu pOunds. e L

0078

€6



f;fand non31gn1flcant Wlth the exception of those.ln the 20011i"‘
'{T;pound welght group wh1ch were SLgnlflcant (P< 05)

| These data 1nd1cate that, 1n general, varlatlon 1n‘.
"backfat thlckness estlmated Wlth ultrasound or ruler probe
k}jdld not account for a s1gn1flcant portlon of the varlatlon,

'iln lean cuts or fat free lean,‘expressed as pounds or per~g :

i cent: for the respective Welght groupS., This lndlcates'

that backfat estlmates would not be a pre01se tool to monle‘f'

'ﬂj’tor growth as. determlned by these two measures of leanness, ,"

A substantlal lncrease ln correlatlon coefflclents was’

"»observed when ultrasound 101n eye area estlmates were cor«lr"

jrelated to" lean cuts and fat free lean expressed as pounds:

_or. percent., These correlatlons are also presented 1n Tableff.

.['XX Ultrasound 101n eye area estlmates were found to be'

‘f}*slgnlflcantly (P< 05) assocrated w1th lean cuts expressed

“as pounds and percent through the 200 pOund Welght group. .

however, 1n the 250" and 300 pound welght groups only one was

”sSLgnlflcant. The ranges in correlatlon coefflclents were

- Q(o 83 and 0. 77), (0.66 and 0. 74), €0.74 and 0.65), (0 50
'rfand 0 60), (O 43 and 0 52),‘for plgs 1n the 100, 150 200,-

1{‘250 and 300 pound welght groups, respectlvely._ The corree_-=5

B latlon coeff101ents between ultrasound loin eye area est1- Co

[mates and lean cuts (0 74 and 0 65) for the 200 pound we1ght ;f
-group were hlgher than those reported by Johnson et al.,' -
’ (1968) When thls estlmate of 101n eye area was correlated
w1th pounds or percent fat free lean, the coefflclents were,f'.

7e131gn1f1cant (P< 05) for each welght group w1th the excep- Tt»;F
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'ﬁTrftlon of those for the 250 pound group.f The correlatlonS for_n

| rldthe respectlve weight groups were (O 81 and 0 77), (O 66
*;ffand 0. 69) (o 74 and o 65), (o 41 and o. 50), (o 72 and -
TT‘_O 74), for p1gs in the lOO 150 200 250 and 300 pound
Q:fwelght groups. respectlvely.»svﬁ' : |
| These results 1nd1cate that ultrasound lo1n eye area »w

estlmates were 1n rather close agreement w1th lean cuts and

"'ﬁfat free lean expressed as pounds or percent through the .

-+ 200 pound welght group, however, they were 1n 1ow agreement

f_{;w1th these meaSures of leanness 1n the 250 pound welght T

‘1f group., ThlS also 1ndlcates that ultrasound 101n eye area

'ﬁ;estxmates could poss1bly be- used as a tool to monltor the -

Zvﬁfgrowth of lean cuts or fat free lean from 100 to 200 pounds.jf

f%ﬁjui;rasound ggg’Ruler”ProbeWE-;lDiscussion.”;

The low and non81gn1frcant correlatlons‘observed.be;.
5j*ftween ultrasound backfat estlmates and measures of leanness"T
Tfand fatness 1n the lOO pound welght group could pos31bly v
af~be due to the fallure of the Operator to read the 1nstruw‘
. ment properly., The scale on the os011103cope of the 1nstru-jt
'5ment used 1s ohe half as 1arge as: the actual measurement; fj{:L
-:Therefore, the operator notlced that, because of the very f;v

small amount of backfat on these llght welght plgS,:lt was

t"jvery dlfflcult to obtaln the proper measurement or select

lf,the proper echo from the OSClllOSCOpe of the lnstrument.,"
‘faThlS de not appear to be as much of a problem when backfat o

N thlckncss lncreased 1n the heav1er welghts. There lS also
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‘a thin layer:ofrsoft oonnective tissue (false lean) in the

‘fat over the shoulder; and;care had to be taken in order
i not to record thlS readlng for the actual fat thickness.,
This problem was more apparent in the heav1er welghts, es-
peclally in the 300 pound hogs, than in the 1lghter welghts,

Pressure from the belts on-the restraining crate whlch :
held‘the‘plgs may have had some'lnfluence on the ultrasound '
estimates of}backfat,‘espeCially;over the Shouldera When
this measurement was obtained, care’wasbtaken to eliminate
‘as much_of.the-interference as'possible.

vv " When ruler probe backfatvmeasurementsvwere obtained,
care WaS'taken not to enter the loin muscle with the probe
and record this as the aetual‘fat thickness. sThiS'appeared
to be more of a problem in the lighter welghts because of
the_small.amount of.backfat. It was very easy to. push
through:the fat into the muscle in these light weight hogs.
'vAlso the connective tissue in the fat over the shoulder was
vfound'to be nore of a problem when probing in’the heavier
weight hogs than invthe lighter ueights; .

Sl was also observed by comparing the oarcass traeing
of loin eye area and the ultrasound plots that the dorsal
side of the lon51881mus gg£§; was estlmated more accurately
than was the ventral side. The problem in estlmatlng the
ventral'side of the longiss1mus dor81 may be. due to the
two muscles, multlfldus dorsi and serratts thora01c

dlgltatlous. Wthh 11e adJacent to the long1SS1mus dors;

on the ventral side and are separated,from it only‘by a
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T,ﬁfthln membrane.» Therefore, 1t was d1fflcu1t to dlStlngUISh

:‘between the readings on the oSCLIIoscope from the ventral

v 81de of the longlsslmus _g;__ and those from the other two -
'afmuscles.,f7

- Upon plotting the pOlntS, 1t was found that the ends of_v
jthe 101n eye area had to be drawn 1n subJectlvely Wthh 1s |

vanother source of error. ThlS could cause more error 1n the"

f;,heav1er welghts than 1n the llghter welghts, because of

- 1arger loln eyes, and therefore more of the area had to be '
f,.drawn 1n subJectlvely._ The operator notlced that correct
"readlngs for the dorsal and ventral SldeS of the 1oln eye o

. muscle from fatter hogs were more difflcult to obtaln than

Tu';,those from the trlmmer hogs. ThlS could also be a source

eiof error when estlmatlng loln eye area ln heaV1er welght
| Care was also taken to keep the an1ma1 stralght‘ln the’
brestralnlng crate, since the mechanlsm used 1n determlnlng
: 'the angle of the probe for the ultrasound 1nstrUment was
‘de81gned to be most accurate when the anlmal 1s properly

‘}p051t10ned and not leanlne 1n the crate. The heav1er welght,'ﬁ

’hogs (200 250 and 300 pounds) f1t the crate better than thefw’

T:'llpht welght hogs.. Therefore, there was 1ess movement when 5-2
Tmeasurements were obtalned on the heav1er we1ght hogs.,~ |
'"LCare had to be taken eSpeC1a11y when the 100 pound plgr
';were measured, 1n order to’ keep them Droperly p081tloned
fﬁand not 1ean1ng 1n the crate.ijwf ' ( B

In general these data suggest that both ruler probe andgjg
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-dultrasound backfat estlmates were more hlghly assocrated
'w1th carcass backfat in the heav1er welght than ln the
lllghter welght hogs. Generally, these two estlmates of

's’backfat thlckness were 1n low agreement w1th measures of
_,leanness for the flve welght groups.? ThlS would lndlcate
“that these ‘two estlmates of backfat would be llmlted |
lxln the1r usefulness as tools‘to monltor fatness or leanness_
~in the earller stages of the grow1ng and flnlshlng perlod.

'wUltrasound 101n eye area was.found to estlmate carcass 101n‘v

eye area at one welght about as preclse'as at,another

{welght.. Thls would 1nd1cate'that ultrasound»loin‘eye area

estlmates could pOSSlbly be used as a ‘tool to monltor the

lgrowth of 101n eye area from 100 to 300 pound hogs.
c_.arc..,_ass{ ‘Mg a_su»rem_.,- ents;. o

Slnce there lS llmlted data in the 11terature concern-
1ng the relatlonshlps between various carcass measurements
and fat free lean, the correlatlons presented in Table XX1
'were determlned.v Th;s table presents the correlatlon
coeff101ents between varlous carcass measurements and fat-

' free lean expressed as pounds and percent for the f1ve
:welght groups of plgs durlng the grow1ng and f1n1sh1ng
'fperrod. Pounds of lean cuts-were found to be s1gn1flcant1y
related (P< 05) to fat free lean through the . 250 pound
welght group, but nonslgnlflcant correlatlons were ‘observed
for the 300 pound welght group. These coeff101ents between

','pounds of. 1ean cuts and pounds or. percent fat free 1ean



e TABLE pesd ;~‘“7

’*15"60RRELAIL0N COEFFICIENTS BETWEEN VARIOUS CARCASS. MEASUREMENIS
. AND FAT-FREE LEAN EXPRESSED AS POUNDS AND PERCENT -

Slaughter Welght Groups (pounds)_lﬂvf“

Measuremente~e~vab§ '}ff%bgs:{ Lb. %  :e'£b9”»” :%;e,~._Lb€jf,11%'g. §uLb£ » e;%_-if

' Lean- cuts, 1b. 0. ,85% ;0-7Q*Qfeq;6;*”a0;597'2vq,7§§ e0f69*.;v037o*ffbissﬁ”f]0?645f'0;54~v
| f’A aughter wt.'*: "'”- T T T Vol RO

. Ham . 0.26 fooyﬁs 0.63% 0.67% 0, 71~; 0}70¥1f 0.65% 0.82%  0.73% 0.67%
 Ham & loin . 0. 53-fe_0;66* 0 0.19 - 0.24 . 0.68% 0.66%  0.86% 70;87{_ 'o~72“’=0569*

© Lean cuts G 0.65%  0,73%  0.61% 0,62%  0.78% O, 78““ 0. 80*:;0}91 0.68%" 0,60
. Ham-loin index - 0. 62“- o,sl*fel0*72%~'o;7séfi 0. 82=' 0.81%  0.67% 0.77- 0.77% 0.73%
 Loin eye area, . v- , feq‘ Hf‘ffeﬁ o R | _ DA AR
S saw ine o 0. 88' 0.86% ﬁ,o 69% 0-68*';v0p77*»»0-77*.,90q55 0.58 .'0,79*~’0.79*431
- Backfat, 1n.;;f-o.:6 "~0.56 ©20.50 ‘-o.Siif”eo.ao*:;Q.gs* 20.35 -0.42  -0.26 20,27
'jPota331um, gﬁ,v 0.84*{,f0;68“e 0. 73"'0 70% eff0;92*}”0,93g’ ;Q,QQJ _0;92f' 0,75% 30;71*.1 e
:fProtelngvlb,*. -0.94ﬁ”g,oﬁ92i; 0. 92'; 0. 88#»;”Oﬂ97*' 0.95* '90T93*j,@;94**, 0;94%”'0;9Q*,g¢;

‘flEleven anlmals in all welghtioroups except 300 peund (w1th 9)
| Far free leang ‘lbsa ef  B |

FaL-free 1ean9 percent slaughter welght (36 hour shrlnk) s ,
"l. r°0.60 SLgnlrlcant (P< GS) thr@ugh 250 pounds and rmﬂ 67 (P< 05} fer 3@0 pounds

caemss a0 w0 a0 ase s
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aihQWére'.(o 85 and O 70), (0 62 and O 59), (0 75 and 0 69),73

,7ﬁr;(o 70 and 0 88),_ (0 64 and 0 54), respect1ve1y for plgs

Vﬁaﬂln the 100,5 150, 200,. 250 and 300 pound welght groupS- 'p}

fdeWhen 1ean cuts were. expressed as a percentage of slaughter

'”waelght and correlated w1th fat free 1ean, 51m11ar trends'

'5ewere also observed._ It was observed that pounds of 1ean -

'pffcuts- generally over eStlmated pounds of fat free 1ean.'

ff{thls 1s probably due to the amount of 1nterna1 fat, es--r

7fd7pe01a11y in the shoulder, and the ,amount of bone present

fffln the wholesale cuts.-.'"“' :
Percent ham and percent ham and 101n of s1aughter

f;{fwelght appeared to be more hlghly ass001ated w1th pounds or

fff;percent fat free 1ean 1n the heav1er we1ghts than in: the ,:J;

‘f]}llghter welghts. Correlatlon coeff101ents between carcass.’u'

"E\jbackfat thlckness were found to be low and nons1gn1flcant

xngfor a11 welght groups w1th the exceptlon of those for the

v7200 pound welght group ( O 80 and O 85), wh1ch were

'v;psignlflcant (P< 05). ;a;'

Ham 101n 1ndex was found to be rather closely asso-h .
:c1ated w1th fat free 1ean for all welght groups.r The cor-'

o relatlon coefflclents between ham-loln lndex and pound or

i Dercent fat free 1ean were (0 62 and O 61), (O 72 and 0. 75){_f-

© (0.82 end 0. 81)"(0 67 and. 0. 77). (o. 77 and 0 73). respec-”f .

”ritlvely for plgs Ain the 100 ‘150,200_ 250 and 300 pound

fh:welghr groups. whlchﬁwe”e"11,51gf1f1cant"(P< 05) These ff

’ results 1ndlcate a rather“close agreement between ham 101n

7,,1ndex and fat free 1ean.~ A s1m11ar trend was a1so observed f;f
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"rAWhen.carcass,loin eye area was correlatedHWith ‘pounds and

‘.v'percent fat free lean. In th1s case the coefflclents were .

_ rather un1form for the respect1ve welght groups, (0 88 and
- 0.86), (o 69 and 0. 68), (o 77 and 0. 77, (o 55 and 0.58),
(0 79 and 0. 79), respectlvely for pigs in the 100, 150, 200
250 and 300 pound we1ght groups.- These results 1nd1cate a
rather close1agreement between carcass ‘loin eye area and
efatsfree,lean expressed as pounds or as a percentage of
slaughter weight.'.This:also:indicates that loin eye area
zvcould”possibly prédict'fatAfree lean at one of the five
~bwe1ghts about as pre01se as lt can at another.

Grams of potaSSLum and pounds of proteln of the separwjl
able lean appeared to ‘be more hlghly assoc1ated w1th fat-
"free 1ean for the respectlve welght groups than the other
: carcass meaSurementS cons1dered. In this case the correla~
tlon=coeff;c1ents ranged'from 0.68rto 0.92 and 0.88 to 0.97,
V'respectively., HoweVer, other measurements, such.as.hamnloin
“index and carcass ‘loin eye area, accounted forfabout as
much of the variation in fatjfreeﬂlean,for eaCheof the five
.weightsgrcups-as‘didvatassium and protein andnare muéh;
more readilj obtained and at;leSS'expense;v

‘b‘Table‘XXII_presents the correlation coefficients.be-
"tweensvariouanarcaSs measurements_and‘leanicuts expressed
‘as»pounds or-as.avpércentage of'slaughter weight.v In
vgeneral, when all welghts were cons1dered, the carcass
1measurements ‘studied were in reasonably good agreement with

lean cuts expressed as - pounds ‘or as a percentage of slaugh-l
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CORRELAI ON COEFFICIENTS BETWEEN VARIOUS CARCASS MEASUREMENTS
L SO JD LEAW CUIS EXPRESSED AS POUNDS OR PERCENT o

O SlaughterWelghtGroups<pounds) S
Carcass . . 1000 . 150 0 ..2000 . . 250 - 300

' Measurements  Lb.* %> . . % ';Lbf._.,,v-.. % . Lb. - % Lbe  h o

. % 81 aughter wta3vv

s Proteln, lb. e 0.787, v O 68'0.82* 0.78* 0.75* O°78.;: . Ov¢v8‘9*5\ 0.88;': 0.73* 0.74:';

o ‘aLean cuts, lbs.'

 Hamw - 0, 61 ”0?56#5~:d.78*,‘o”ssk**Yofj7 0. 79 o, 72% 0.85% = 0.81% 0,83%
- Ham & loin 0.62% 0.83% = 0,53 = 0.78% 0.95% - 0, 96< 0.93%  0.,95%  0,75% 0,81%
'{;Ham-101n index - ‘0.71#3f0 72% 50;849 0. 9o f0‘77*’”o.81. 0»77f 0.87% . 0.76% 0,79%
Loln eye. area, o S : - ; {4 i | R .

- squine 0. 84'?\0 78%  0.68% 0.68% ©0.53 0,57  0.68% 0.69% 0.48 0.53
~ Backfat, in. fI..o 40 -0.38  =0.79% =0.55 = ~0,55 -0.44 - -0.43 =0.51  -0.20 =-0,23
~ Potassium, gm.{-jo.sa: 0.63%  0.87% 0.86%  0.62% -0.69%  0.85%  0.86% 0.65 0.67%

folEleven anlnals ln a11 welght groups except 300 pound (WLth 9)

Leaq'vuts, Dﬂrcent STaUOhter Welght (36 hour shrlnk)

'~'r“0.60 SLgnlfxcaﬂt (P< 05) through 250 pounds and O 67 (p<. 05) for 300 pounds |



73These correlatlons were generally Slsnlflcant

(P< 05) for each of the o .-,,Ve welght groupS W]_th the excep- )

Wlf;tlln f carcass backfat thlckness Wthh was usually 10W and -

"?%¢nonslgn1f1cant._ In general, these carcass measurements Were

"rf~assoc1ated with about 50 to 7OA of the varlatlon 1n 1ean




B Slxty Yorkshlre barrows representlng flve welght"i
'igroups (100, 150, 200, 250 and 300 pounds) were evaluated

llifusing three dlfferent technlques-‘ potasslum s ultrasound

'bﬁfand ruler probe. The purpose was to observe any trends

‘ f:whlch develop ln the assoc1atlon between the llve estlmates,

f}:;and carcass measurements obtalned durlng thlS perlod of the
ill;plg 5. llfe cycle.; Each plg was taken off feed and g
xﬁ"evaluated” at each welght, 1rrespect1ve of f1na1 slaughter
_welght and was placed back on feed untll 1t reached the pre{h
’Efdetermlned slaughter welght. The plgS were slaughtered at o
fh;thls welght lmmedlately follow1ng 11ve evaluatlon. yd .

g Growth patterns of body compos1tlon were studled from -
?~{11ve and carcass measurements._ Potass1um40 counts per

' fmlnute for the 1ive anlmal and for the carcass 1ncreased‘

as slaughter welght 1ncreased.‘ However, the rate of 1n-l’

7H,crease decllned ln the heaVLer welghts._ Estlmates of 101n

f 'eye area and backfat thickness lncreased as slaughter welght»;
-lncreased. w1th estlmates of 101n eye area 1ncreas1ng more f"
4'grap1dly ln the 1lghter welghts and backfat thlckness 1n- 1.

E @creaSLng more rapldly in the heav1er welghtsf.ﬁff ilar

f;;trends were also observed for carc“ss_loln eye. area and o




ifjifbackfat thlckness. Average total pounds of lean cuts, ham .

ljnkand ham and 101n lncreased as slaughter we1ght 1ncreased.

fHowever, these measures decreased as slaughter welght 1n-w'
tdfcreased, when expressed as a percentage of slaughter or carett
"olcass welght. Slmllarly, the mean ham-101n 1ndex lncreased Tf
"as s1aughter welght lncreased...d | - e | -
The average total pounds of fatffree 1ean ranged from L
- f40 6 to 109 0 whlle the mean pounds of fat and bone ranged
*from 19 77 to 96 2. and 8 85 to 20 7, respectlvely.‘ The ;»;
.;data lndlcated that about 57 8% of a 70 pound meat type

'_vcarcass was fat free lean, whlle a 223 pound carcass con~ u

:f'ptalned about 48 84. ‘The stage of most rapld muscular de-

J7hive10pment (20 2 pounds 1ncrease) was found to be from 100

:3"1 to 150 pounds and the least (12 1 pounds lncrease) was from"

;iCTZSO to 300 pounds.v The reverse was observed for fat de~

1’7;es to determlne how well K

thlsecond (10-m1nute) 11ve K-

'u']pos1t10n w1th 23 54 pounds of fat be1ng depos1ted from 250
»ffﬁto 300 pounds whlle only 15 09 pounds were dep081ted from ‘fj'

'.TIOO to 150 pounds..ff*l Ce
o Correlatlon coefflclents between f1rst and second K4ok‘“
::counts were determlned on the llVe anlmals and the carcass-;

40 counts taken at dlfferent

thtlmes agree- Correlatlon coeff101ents between f1rst and

40 counts for the welght groups-”

L 'floo 150, 200, 250 and 300 pounds were found to be 0,72,
5'fjo 61 0 77 O 76 0 94,l reSpectlvely.3 Correlatlons betweend

40

B f1rst and second carcass K counts were found to be hlgheruﬁ

:thhan those for the 11ve anlmal In thlS case theooefflclams-:ﬂ



'50 89 O 96, respectlvely.

e \’:106 o

llfffor the respectlve welght groups were O 91, O 88 O 92, '

Correlatlons between K4O counts on 11V6 hogs, and
’~pounds of fat free lean and percent fat free lean 1ncreased :

as llve welght lnoreased. Slmllar trends held true for corAE

-.relat:.onsvbetween»K»40 counts on llve hogs and lean cuts

lbfthrough the 250 pound welght group. Correlatlons between

40

'Carcass K- counts and lean cuts or fat free lean followed

H fibas1cally the same trend as for the llve anlmal, namely,_--

._vhlgher correlatlons 1n the heaV1er welghts and lower corre-m

"=platlons in the llghter welghts. Correlatlons between

3pota331um4o measurements (llve and carcass) and grams of»"

’_”potass1um and pounds of proteln also 1ncreased as llve

;fvwelght 1ncreased., In general, ‘the results of thlS study T
hfsuggest that the Permlan K4O Counter could be used as a.
"predlctor of leanness in 250 and 300 pound hogs, and car~ -
'f;cass from hogs slaughtered at these welghts.k However, |
ﬁthere 1s some questlon as to 1ts predlctablllty 1n llghter _u”
fffwelghts.'” | :‘ g L v » }t L
| Both ruler Probe backfat -and ultrasound backfat est14p,‘;
f:'mates were found to be more hlghly assoc1ated w1th carcass}

.tbackfat thlckness 1n the heaV1er welghts than 1n the llght- :

;jx-er welghts.‘ Ruler probe, ultrasound backfat, and carcass

g backfat thlckness were generally in- low agreement w1th meas—f
f,rtures of leanness for the flve welght groups. “fff »
Slgnlflcant (P< 05) correlatlons were found between

'ﬁ'”loln eye area estlmated w1th ultrasound and carcass 101n'_5



‘ Z.: 107 |

o peye area and were rather unlform for the flve welght groups.-

aUltrasound 101n eye area estlmates were found to be SLgnlflJ
'_cantly (P< 05) assoclated w1th lean cuts eXpressed as poundsi
f”and percent through the 200 pound welght group.- However, |
‘vthe correlatlons decreased 1n the 250 and 300 pound welght
7agroups, and were found to be nons1gn1flcant.‘ When thlS es-.
;tlmate of 101n eye area was correlated Wlth pounds or per-
"‘cent fat free lean, the coefflclents were s1gn1f1cant

.(P< 05) for each welght group w1th the exceptlon of those
'.for the 230 pound group. A s1m11ar trend was also observedv
when carcass 101n eye area was correlated to pounds and
percent fat free lean. In general, the carcass measure-
”’ments studled were 1n fa1r1y good agreement w1th lean cuts
“and. fat~free lean eXpressed as pounds or as a percent of
5slaughter welght, and on the average was a38001ated w1th
»about 50 to 704 of the varlatlon in these two measures of

i leanness. S
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