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TQB
%Ql Ec (Total Body Electrical Conductivity) readings combined with 10th rib fat depth,

Qar
Cass weight, primal cut weight, warm carcass length, or warm carcass temperature
at

q
subst
NT

q
QQUI‘ X
Y estimates fat-free lean mass in carcasses and/or primal cuts. TOBEC can be used as

|
{ R tute for complete dissection in pork carcass composition research.
D
UCTION

to assess treatment effect on animal lean meat deposition. Complete dissection of
T is costly and time consuming.

Q&Wr: & hmethodology is based on the principle that a conductive mass placed in an
%%ntmagnetic field will perturb the field. The degree of perturbation is dependent on the

£ ; :
%% Conductive mass present. Lean tissue, with its greater electrolyte content, is a

tt
%%Q ST electrical conductor than fat and this difference is maximized at low frequencies.

ha

s
Y, . been demonstrated to be accurate in estimating body composition in pork (FORREST et
" logg,

”W b * KUEI et al., 1989; KUEI et al., 1990), human (COCHRAN et al., 1986; FIOROTTO et
9

( 5 .

Q%TR VANITALLIE et al., 1990; VAN LOAN and MAYCLIN, 1987) and small laboratory animals
Q

St a1, y
» 1990; WALSBERG, 1988).

evi
Q%Q ®Us work in our laboratory focused on the application of TOBEC to estimate pork

Co o 3 . .
Qh mposltlon in commercial slaughter operations (FORREST et al., 1988; KUEI et al.,

Ex
%%hn ®t al., 1990). Speed and accuracy were the major issues under that situation.

Ca
\ r ¥ . :
N&ct S measurements, e.g. 10th rib fat depth and loin muscle area, are difficult to

| On 3 T
e%t fast slaughter lines. However, these measurements are reasonably easy to obtain in

Aty
0 Ty : :
t%r Yesearch. The objective was to study the feasibility of using TOBEC combined with

Car
Ca P
WWQQA SS measurements in lieu of dissection for pork carcass composition research.
Ls
i A METHODS

A ee\h“"‘dred—tx,zem-_),---five market weight pigs were slaughtered at the Purdue University
(%mi Science
Bog " Tan,

{ng OSus muscle of the ham), length (from distal end of hind foot to the most anterior

Laboratory. After eviscerating and splitting, carcass temperature

Wy t
{ h
% a < Carcass) and carcass weight were measured. TOBEC measurements were conducted

{ h
{ 4
Mty Med rne,
Ugg, \
%em& Nto the electromagnetic field, hind foot first. Detailed TOBEC analyzing
Ss
a

HA-22 electromagnetic scanner. The warm right side of the carcass was

Car e described by KUEI et al. (1989).

by Ca

4 Ss :
mﬁq Physical dissectiocn was begun after an overnight chill at 2°Cc. carcasses were

Stye

i e S0 the 10th and 11th ribs, 10th rib fat depth was measured at the 3/4 point off
me in
Over the longissimus muscle as described in NPPC (1988). Loin muscle area was

W
h a grid. Last rib backfat thickness was measured on the dorsal midline opposite

et
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the last thoracic vertebra. The right carcass side was fabricated into rough ham/1

M

P 558
shoulder then trimmed to wholesale primal cuts. Each trimmed primal cut was then dx hw

go¥
into lean, fat, skin and bone. Lipid content of dissected lean was determined bY

n)’
extraction procedures. Dissected lean was standardized to contain 0% fat (fat-free le2

Table 1. Means and standard deviations for experimental animals.

Estimation Validation
n=280 n=45
Mean sp€ Mean sp€
Slaughter weight (kg) 108.5 1104 109.4 10.7
Warm carcass weight (kg) 81.0 9.0 81.1 8.8
Longissimus muscle area, 10th rib (cmz) 34.2 54 34.6 4.9
Fat depth, 3/4 measurement, 10th rib (cm) 2.9 e 2.9 8
Backfat thickness, midlineb last rib (cm) 245 o5 245 5
Warm carcass temperature (°C) 38.7 1.4 38.8 1.1
Carcass length
hind foot to fore foot (cm) 151¢5 8.8 150.6 8.3
Rough cut weight
Ham (kg)2 97 2 9.8 150
Loin (kg)2 103 1.4 10.4 1.5
Shoulder (kg)2 8.6 1.0 8.7 1.0
Trimmed wholesale primal cut weight
Ham (kg)2 9.1 e 9.2 9
Loin (kg)2 Tiv2 .9 72 7
Shoulder (kg)2 7.3 .9 7.4 8
Fat-free lean mass
Ham (kg)2 5.5 .8 5.6 .6
Loin (kg)2 4.5 o7 4.5 .5
Shoulder (kgf)a 4.5 .6 4.6 .5
Carcass (kqg) 36.2 4.9 3657 3.8
g Right side of carcass.
Right side doubled.
€ standard deviation. edﬂ
. 1P
Animals were randomly divided into two groups. Prediction equations were s eﬁﬂr
2 gr
data from 280 pigs and these equations were validated on the remaining 45 pigs- ﬁﬂa
s . . : e
equations to predict fat-free lean mass in each primal cut and carcass were develOP Wﬂ‘
ar
h ; . are |
maximum R2 stepwise procedure with TOBEC readings, 10th rib fat depth, loin muscle d Wﬁ
an
carcass weight, trimmed primal cut weight, rough cut weight, warm carcass length
carcass temperature serving as independent variables.
ol
RESULTS AND DISCUSSION o'
en
] ] s . s . : e
Carcass traits were similar for estimation and validation samples and are rep”
4
of that found in US commercial herds (Table L) iﬂw
ef g
TOBEC readihg combined with carcass length, temperature and weight accurately N
55 \1
fat-free lean mass in carcasses (R2 = .89, RSD = 1.64) (Table 2). Fat-free lean s i o
ign
3 gid i
was also accurately estimated (R2 = .87, RSD = .29). Warm carcass weight was not » ww
i
: : : y : 58
at P > .05 level in this equation. The accuracy of estimation of fat-free lean M
f
and shoulders was lower. FE
: . = ea‘—; iﬂ
Adding 10th rib fat depth as the fifth independent variable in the model incr 85
4 : ' ' ed ¢
1-3% (Table 3). The improvement was most noticeable in estimating fat-freeé 1 o
.« nece of
carcasses (RZ = .92 and RSD = 1.40 compared with R2 = .89 and RSD = 1.64). It is8 7 wﬁ”
- " cté /
rib the carcass to measure the 10th rib fat depth. This measurement can be coll® 161 4
ib
Vst : ; ! . oS5t ﬂ
ribbing the carcass by using optical probes. If ribbihg carcasses is imP° mdwl
e
roV

alternative is to use midline backfat thickness at the last rib. However, the imp
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* Prediction equations (four variable) Table 3. Prediction equations (five variable)
for fat-free lean mass(kg) in primal for fat-free lean mass(kg) in primal
Cuts and carcass. cuts and carcass with 10th rib fat
depth in the equations.
Q%Q Intercept b-value R2 RSD Intercept b-value R2 RSD
Asg
Carcass
&sﬂéoa b P exx -89 1.64 y 16.45%** g ke +97 g
Cag 01 A90-120 +01
%rq&: length AR oY Fat depth, 10th rib =-1.72)%)
ah%ss temperature -.46 Carcass length .08 10
iy, Weight -.02 Carcass weight .14
n kkk
Carcass temperature =35
D Ham
20552 3.50%** Pomtt - 55 g o e
%0150 £107 D20-452 .07
o P S c length gaien
Cap 088 ¢, <02 s arcass leng 2 S
Teage -SMperature -.07 D100-120 -.02_
an €ngth .01 Carcass Temperature -.06__ .
Fat depth, 10th rib -.08
Aq. Loin
leasa 1.24" .76 .32 3.3 R L
%reass 1 .001 345 90 A0-1252 .001° %
%ieass tength 02 Carcass length .02
Cagg wemperature -.07 Fat depth, 10th rib -.22_
oy €lght .001 Carcass weight .02 00
qer Carcass temperature =.,05
g Shoulder
03 0>902 1.46* I, TR =Y g sia <88 28
Adss .04 0 D60-902 04 00
QQ}S ength 025 o) Carcass length L0200
Cag t .003° 7 Fat depth, 10th rib . B
k SMperature -.05 A0-352 .002
eh Carcass temperature -.03
b
TQ < <0 *
Bee egéf P < .05. b p < .obap P Bo<ii001; X Diwi. 08,
ings; refer to KUEI et al. (1989). 2 TOBEC readings; refer to KUEI et al. (1989).
%
Sy
rac
Y w
%Qas a8 leSS, compared with 10th rib fat depth measurement, with R? = .90, RSD = 1.55 for
SES. 2
stOr R® = .88, RSD = .29 for hams; R? = .78, RSD = .31 for loins; and R? = .84, RSD =
houlders
\ S gl
A 9 Prima) cut weight or rough cut weight improves the accuracy of estimating fat-free
Sg
§ 2 . . .
°m“at ' hams, 1oins and shoulders (Table 4). Total fat-free lean mass 1n carcasses is
]
\ Y -
iNass SStimateq by a four variable equation including TOBEC reading, 10th rib fat depth,
By len :
bma 9th ang weight in the model (R2 = .91, RSD = 1.46). A four variable model with

\
\lnsan:t Weight as one of the independent variables estimated fat-free lean mass in hams,
\‘1& re Shoulders with R2 = .93 and RSD = .22, R? = .90 and RSD = .20, and R® = .91 and RSD
sDectivEly.
with:tuti°n of rough cut weight for primal cut weight in prediction equations may save
24 - Significantly affecting the accuracy; R? = .93 and RSD = .22 for hams, RZ = .88
L *23 for loins, and R2 = .89 and RSD = .22 for shoulders. Unless every institute
lg imal Cuts by the same definition, it is difficult to generate a universal equation.
T i into rough cuts without trimming is much easier to standardize.

tail

: £ and an 18 cm (7 inck) skin collar were removed from the rough hams to prepare

()r m cut
s,

! bmhh With this minor difference the accuracy and b-values were nearly the same
hy an
d i 'y 3 .
A %Qtr' Primal ham cuts. However, there were major differences in weight and other
g istio
k%t S between rough and primal loin cuts, as well as rough and primal shoulder cuts.

ue
he
Tough loin cuts was trimmed to 6-7 mm to make primal loin cuts and backfat of
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and carcass with 10th rib fat depth in the model.

: ; ut
Prediction equations (four variable) for fat-free lean mass (kg) in primal <

Carcass or trimmed primal cut equations

Rough cut equations

2

Variable Intercept b-value R? RSD Variable Intercept b-value R
Carcass ;
3.45 o .91 1.46
A95-1202 .01 %
Fat depth, 10th rib -1.85 .
Carcass length .09***
Carcass weight siH3
s * %k Ham *kk g *ﬁl
3,23 exy 9%z 322 3.45 -
Trimmed ham weight <40~ Rough ham weight L %
Fat depth, 10th rib 2 D20-452 S
D20-45 .03*** Fat depth, 10th rib -.26***
Carcass temperature =05 Carcass temperature -.06
. 3
Loin Loin 88 2
=19 LR «90 .20 .36 e
Trimmed loin weight 51, Rough loin weight %
Fat degth, 10th rib T d 950 Fat degth, 10th rib =.46 s
A0-125 .00$** A0-125 .OOl**
Carcass length .01 Carcass length .01
2
Shoulder * Shoulder % 89 2
.37 w293 118 .49 i
Trimmed shoulder weight .43*** Fat degth, 10th rib —.26***
Fat degth, 10th rib -.21 . D60-90 <03
D60-90 .02 . Rough shoulder weight <28 %
Carcass length .01 Carcass length <01
¥rEP < 0015 YiP & 1,05,
a TOBEC readings; refer to KUEI et al. (1989).
Table 5. Test bias between estimation and validation
samples for equations in table 4. \
Fat-free lean mass (kgg
Bias sp? cv ’
Carcass -.14 130 3.54
Trimmed primal cut
Ham =503 .20 3859
Loin -.04 .18 3.98
Shoulder =.02 .19 4.17
Rough cut
Ham .01 21 3.72
Loin -.04 222 4.87
Shoulder -.01 s21 4.61
g Standard deviation. v
Coefficient of variation. erc“
d j |
: s oul 1§
dorsal portion of rough shoulder cuts was also trimmed to 6-7 mm to make primal sh i £
10

: : z : in
These differences not only affect the accuracy in estimating fat-free lean mass$

shoulders, but also significantly change the b-values.

animals of different gender, weight or fat

Statistical analysis for main effects

revealed that the same equation m2

depth groups (data not shown)

y P¢

L (7]
additio”
rabl®

rib loin muscle area did not significantly increase the prediction accuracy-

that bias was non existent in the equations

r
: N ; ] » : 4 PO
using TOBEC, suggests that it is feasible to use TOBEC in lieu of dissection for

CONCLUSIONS

was
The precision with which fat-free lean mass in primal cuts and carcasses

148

presented in Table 4.
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