NSC91-2313-B-034-013-
91 08 01 92 07 31

9 2 10 27



O 0o o0

~

U
NSC 91-2313-B-034-013
919 8 1 92 7

31



Serial real-time ultrasonography of pigsto predict body composition
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Abstract
Use of A mode ultrasound to estimate
backfat thickness is the standard procedure
on central and on farm performance testing
programs pigs in Tawan. The
application and research of B-mode or
“real-time” machine, which can measure
backfat thickness (BF) and longissimus
muscle area (LMA), however, are rather
limited. The demand of quality lean pork
from consumers and producers is increasing
and thus, requires the knowledge of using
ultrasonic scanners to estimate lean
production. Proposes of this study were to
develop the growth curves on body
composition for Taiwanese pig populations,
and to examine the operator effects for
ultrasonic determination of BF LMA.
A total of 102 Landrace (L), Y orkshire
(Y), and Duroc (D) boars and gilts at six
different growing stages (55, 65, 75, 85, 95,
105 kg of body weight), were scanned using
ALOKA SSD 900 B mode ultrasound on BF
and LMA at the tenth and last rib by an
experienced technician. Body weight, age,

for

and ultrasonic measurements were recorded.
In addition, 3 persons and one experienced
technician scanned BF and LMA at the tenth
and last rib on 306 of L, Y, and D boars and
gilts at the same body weight as the previous
study. The mixed model procedure of SAS
was used. The linear model included the
fixed effects of breed, sex, operator,
interaction between breed and sex, and body
weight as a covariable; and random effect of
animal.

Among three breeds, Landrace boars
grew fastest (P<0.05), followed by Duroc.

No differences were found in gilts between
these two breeds (P>0.10). BF and LMA were
not differ among breeds and sexes when body
weight is less than 70 kg, showing that the body
composition of modern genotypes pigs was
significant different in the late finishing phase
(i.e., greater than 70 kg.). The repeatability of
ultrasound tenth rib backfat (BFTN) was higher
those corresponding to the last rib (0.68 vs.
0.44). Ultrasound last rib longissimus muscle
aea (LMALR) measurement was more
repeatable than those of the tenth rib (0.65 vs.
0.77).
affecting the accuracy of interpretation.
correlation  between
operators and the technician ranged from 0.42 to
0.84, with ultrasonic measures of BF and LMA
a the tenth had higher values than those of at
thelast rib. Correlations between the measures
of the BFTN and corresponding BF and LMA
were similar between the technician and three
operators.  Coefficients of correlations were
more varied in the last rib (BLR), with lower
correlations between BFLR and LMA. The
tenth rib site could be served as the probing site
for body composition. Results of this study
showing that the importance of scan and image

The qualities of ultrasound images were
The

coefficients of three

interpretation in determining operator effects
when using the Aloka SSD 900 scanner.
Technical training standard must therefore, be
established for operators of such equipment.

Keywords. Ultrasound, Body composition,
Repeatability.
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Table 1. Variance components on ultrasound

measurements

Trait® Between-animal 10
Residua

BFTN 0.1445 (Table 3)

0.0670 10

BFLR 0.0542 0.0699 AL-900

LMATN 78.4800

42.8900 AL-900

LMALR 149.4500 44,7000

ABFTN BF at the 10 th rib; BFLR:BF at the

lastrib; LMATN: LMA at the 10 th rib;
LMALR: LMA at thelast rib.

Table 2. Repeatability+standard error for
operator on ultrasound measurements

Trait® Repeatability + standard (Falconer and Mackay, 1996)
error
BFTN 0.6832 + 0.0031 Table 3. Correlation between technician and
BFLR 0.4367 = 0.0055 operators on ultrasound measures
LMATN 0.6466 + 0.0035 Variables® TBFTN  TBFLR  TLMATN
LMALR 0.7698 + 0.0019 TLMALR
®Described asin Table 1. BFTNO1 074 065 0.51 0.48
10 BFTNO2 077 067 0.54 0.47
(Youssao et al., 2002) BFTNO3 078 073 0.58 0.48
BFLRO1 066 061 0.56 0.46
(0.68 vs. 0.44; Table 2) BFLRO2 070  0.60 0.43 0.42
(0.65 vs. 0.77) BFLRO3 073 063 0.53 0.53
LMATNOL 053 057 0.82 0.73
AL-900 LMATNO2 054 055 0.78 0.66
LMATNO3 054 052 0.84 0.76
LMALRO1 052 058 0.69 0.73
LMALRO2 048 050 0.74 0.73
(McLaren et d., 1992) LMALRO3 048 050 0.72 0.7
042 0.84(Table3) aTBFTN, BFTNO1, BFTNO2, BFTNOS: Tenth
10 rib backfat measurement by the technician the

operator 1, 2, and 3.



1996
2 111
1998
27 ) 53
2003

Courchaine, J. K., M. J. Azain, R. D. Jones,
and T. M. Glaze. 1996. Use of real-time
ultrasound in the early finishing phase to
predict carcass composition.  Annu.
Rep. University of Georgia, Athen, GA.

de Lange, C. F. M., B. Szkotnicki, J.
Murphy, and C. Dewey. 1998.
Establishing feed intake and growth
curves for individual growing-finishing
pig units. Proc. 17" Annu Centralia
Swine Res. Update. Kirkton-Woodham
Community Centre.

Falconer, D. S. and T. F. C. Mackay. 1996.
Introduction to quantitative genetics.
4™ Ed. Longman Group Limited.

Gresham, J. D., S. R. McPeake, J. K.
Bernard, M. J. Riemann, R. W. Wyaitt,
and H. H. Hen. 1994. Prediction of live
and carcass characteristics of market
hogs by use of a single longitudinal
ultrasonic scan. J. Anim Sci. 72
1409-1416.

Herring, W. 1998. Real-time ultrasound:
Possible use in genetic prediction.
Agri.Publ. G2001. Univ. of Missouri.
MO.

Houghton, P. L, and L. M. Turlington. 1992.
Application of ultrasound for feeding
and finishing animal: A review. J.

Anim. Sci. 70:930-941.

Lo, L. L., D. G. McLaren, F. K. McKieth, R. L.
Fernando, and J. Novakofski.1992. Genetic
analyses of growth, real-time ultrasound,
carcass and pork quality in Duroc and
Landrace pigs. |. Breed effects. J. Anim.
Sci. 73:2373-2386.

Maltman, J. 2001.
performance. Manitoba Agri.
May. Manitoba, Canada.

McLaren, D. G., J. Novakofski, D. F. Parrett, L.
L. Lo, S. D. Singh, K. R. Neumann, and F.
K. McKeith. 1991. A study of operator
effects on ultrasonic measures of fat depth
and longissmus muscle area in cattle,
sheep and pigs. Anim. Sci. 69:54-66.

Moeller, S. J. 2002. Evolution and use of
ultrasonic technology in the swine industry.
J. Anim. Sci. 80(E. Suppl. 2):E19-E27.

Moeller, S. J. and L. L. Christian. 1998.
Evauation of the accuracy of rea-time
ultrasonic measurements of backfat and
loin muscle area in swine using multiple
statistical analysis procedures. J. Anim.
Sci. 76:2503-2514.

Newcom, D. and T. J. Baas. 2001. Real-time
ultrasound measurement procedures in the

Tracking feeder pig
andFood.

u.s.
Newcom, D., T. J Baas, and J. F. Lampe.
2002. Prediction of intramuscular fat

percentage in live swine using rea-time
ultrasound. J. Anim. Sci. 80:3046-3052.
Youssao, I., V. Verleyen, C. Michaux, and P. L.
Leroy. 2002. Choice of probing site for
estimation of carcass lean percentage in
Pietrain pig using the real-time ultrasound.
Biotechnol. Agron. Soc. Environ. 6:195-200.



Aloka SSD 900



