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1 MMARY: Seventy pigs were randomly assigned to five treatments by litter and sex (male castrate and female). Four
DS reces : : s s ' ¢ 2 !
| Ceeived beta-agonist compounds in their diet. Pigs were slaughtered at approximately 100 kilograms live weight. Beta-
Bt tre, . T . s
reateq pigs had larger longissimus muscle areas and less subcutaneous fat than control pigs. Longissimus muscle from

v agoni‘t treated pigs contained less ether extractable constituents, cholesterol, insoluble hydroxyproline and total

g

’ %Tolme and more moisture than muscle from control pigs. Female pigs had less subcutaneous fat, larger areas of

LI

'::SMmus muscle than male castrates. Muscle from females contained more moisture, less ether extractable constituents and
LR Olester()l than muscle from male castrates. Results from this study showed beneficial improvements in increased muscle,

‘ Wby
Utaneous and intramuscular fat and lower cholesterol levels for beta-agonist treated pigs compared to litter mate non-

fy
| Pigs,

Uy
‘ RODUCTION: An important question of diet composition in relation to human health is the need to reduce the fat
0] ; " ep . '
SSterol content of red meat. Production of red meat with minimum amount of separable fat can be achieved through

aj
A selection and production practices, and by physical removal of fat from the various cuts during carcass processing.
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“agy "

ergic agonist compounds have been shown to decrease fat de osition and increase muscle accretion in finishing pigs
p1g

iy

%)H homng dietary nutrients away from fat tissue and preferentially toward lean tissue (HANRAHAN, 1987; YEN et al.,
h. i Major question is whether an increase in lean tissue affects cholesterol level of muscle. Additionally, reported levels
Yl Olesterol in pork vary considerably, ranging from approximately 29 to 139 mg/100 g of fresh lean (SWEENEY and
RAUCH, 1976; FENNEWALD, 1991). Therefore, the objective of this study was to evaluate the effect of beta-

e Compounds on the levels of cholesterol and intramuscular fat in the longissimus muscle of pigs.

‘ NL\T
‘\Q E\RIALS and METHODS: Seventy pigs (45 gilts and 25 barrows) were randomly assigned to five treatment groups by

)
Yer. A standard corn and soybean meal diet fortified with vitamins and minerals was provided ad libitum during the

Y(J\'V

Hg .
ang ... y ’ ; ; L ; A :
t nd flmshmg period. During the final five weeks of the finishing period four treatment groups received beta-agonist

DQU
Ny : § A .
ds in their diet. Treatment groups 2, 3 and 4 received 1, 4 and 10 ppm, respectively, of an unnamed beta-agonist

DQun

U,

b and group 5 received 1 ppm of the beta-agonist 1-644,969 in their diet. Treatment group 1 served as the control.

Q .
} Pigs Were slaughtered at approximately 100 kg live weight. A sample of blood was collected during exsanguination and

gy

i
ﬁasur

g
ity analyzed for serum cholesterol. After chilling overnight at 2°C, the longissimus muscle area and 3/4 backfat

fm
‘lqr ®0ts at the 10th rib were determined. A 15 cm portion of the left loin posterior to the 10th rib was removed and
‘ Uy 240

kN C for an additional four days. At five days postmortem, two 2.5 cm thick chops were cut from the 10-13th rib

(
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mu” n for subsequent shear value determinations. An adjacent
S
e

dng : e . 4
lyzeq for hydroxyproline. The remaining 7.5 ¢cm section of the longissimus muscle was passed twice through a grinder

2.5 cm thick chop was removed and the longissimus
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equipped with a plate containing 3 mm openings. Three ground samples were obtained from each loin and randomly 2% t

as follows: two samples for cholesterol analyses by two independent laboratories and one sampl

analyses.
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e for moisture, fat and P
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The designated chops for shear determinations were cooked in a convection oven at 177°C to an internal temperatv

74°C. The chops were cooled to room temperature and six 1.27 cm cores were taken from the lo

s ach
ngissimus muscle of €
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chop. Each core was sheared once on an Instron Universal Testing Machine equipped with a Warner-Bratzler attachm

100 kg load cell. Cooking yield was determined for each chop.

Hydroxyproline analysis was performed using the preparation method of HILL (1966) and the analytical method of

NEUMANN and LOGAN (1950). Ether extractable constituents and crude protein were determined by AOAC (1984)

procedures. Cholesterol levels of muscle and blood plasma were determined by Laboratory A using the procedure of

et al. (1986) and muscle by Laboratory B using the procedure of KOVACS et al. (1979).
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Data were analyzed using the SAS General Linear Models Procedure (SAS, 1985). A two-way analysis of varianc®
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applied with treatment and sex included as sources of variation. When the analysis of variance indicated a 51gn1f1cam
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effect, the Least Significant Difference was determined between means.

laboratories were compared using the Paired Comparison T-test.

RESULTS and DISCUSSION: Pigs that received beta-agonist compounds in their diet for five weeks prior to slaug

larger longissimus muscles (P<.05) and 10th rib fat depth tended to be less than control pigs (Table 1). Longissimt

. efl
The cholesterol values determined by the indep

igs
the beta-agonist treated pigs had less ether extractable fat and less cholesterol (P<.05) than muscle from the control P

Although there was a significant difference in cholesterol levels obtained by the two independent laboratories, results

laboratory indicated similar differences in cholesterol levels among the five treatment groups.
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Table 1. Comparison of chemical and physical characteristics of longissimus muscle, subcutaneous fat depth and

cholesterol from control and beta-agonist treated pigs

Treatment group (ppm beta-agonist)

I
e 1 (0) 2 (1) 3@ 4 (10)
Longissimus muscle area, cm? 30.392 35.10° 37.68% 38.13°
10™ rib fat depth, cm 2.952 2,594 2.29° 2.29°
Protein, % 21.84 2233 22.51 2281
Moisture, % 72.86 Ja:ll 72.93 72.57
Ether extract, % 4.64° 3.99% 3.79° 4.21*
Cholesterol, mg/100 g ,
Laboratory A 55.56° 50.78% 50.20° 50.24¢
Laboratory B 51.79° 47.86% 47.26° 47.36°
Hydroxyproline, mg/g ’
Insoluble 0.84* 0:71° 0.73° O.()S’l
Soluble 0.67 0.65* 0.69? ().()2;i
Total s 1.36% 1.42% 1.31
Warner-Bratzler shear value, kg/1.27 cm 4.37° 4.74% 5.24° 4.85°
Serum cholesterol, mg/dl 151.17 149.56 132.71 139.49

“Means in the same row with different superscripts are different (P<.05).
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® Observed reduction in intramuscular fat with beta-agonist treatments agrees with data reported for pigs by MERKEL et
otelﬂ
0). MCKEITH et al. (1990) reported a reduction in cholesterol content in the longissimus muscle of ractopamine

d :

dp1gg_ RHEE et al. (1982) observed no differences in cholesterol content of beef muscle with different marbling scores
Cr

‘et of lipid. It is postulated that the lower cholesterol in the beta-agonist treated pigs compared to the controls in the

ot . X ! y

‘ Study was related to the reduced cell membrane content of muscle associated with the increase in muscle of the beta-
: o’ KON

Ueated pigs.

ar : :
Ner-Bratzler shear values were lower for the control group than for treatment groups 3 and 5 (P<.05), but did not differ
i
She . . : ;
®ar values of groups 2 and 4. Thus, beta-agonist treatments did not consistently increase shear values of cooked
Elg

5l iy muscle. RICKES et al. (1990) reported shear force values were unchanged due to beta-agonist treatment (L-668-
W [

" Vhile JONES et al. (1985) reported increased shear values for cimaterol treated pigs.
. Soluble hydroxyproline was less for the four beta-agonist treated groups than for the control group. Except for group 5,
w L:I‘)l hydrOxyprolme was similar for the control and treated groups. Total hydroxyproline tended to be less for muscle of all
“Sonjs; treated pigs compared to the control pigs. MORGAN et al. (1989) reported no relationship between various
sters of collagen analyses and increased shear values of beta-agonist treated broiler chickens.
I\ U cholesterol levels did not differ among the five treatment groups nor among the four sire of two sex groups.

hlb QTH
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CHILD and CHAPMAN (1976) reported significant differences in blood serum cholesterol for pigs that differed

7 OI v‘ W
et Cdlly
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AN e Pigs had larger longissimus muscles and less 10th rib fat depth (P<.05) than male castrate pigs. Longissimus
/ ‘!uscle
b from female pigs had more moisture, less fat, less cholesterol and lower shear values than muscles from male castrate
IJS
8 (Tab]e 2)
dh]e
2
Comparison of chemical and physical characteristics of longissimus muscle, subcutaneous fat depth and blood
il Serum cholesterol from male castrates and female pigs
l
s
ly iy Male castrate Female
155
i b“’ﬂus muscle area, cm’ 33.75° 36.13°
Mo fat depth, cm 2.95° 2.36°
‘W)igln, % 22.30 22.30
Eth;ure’ 3 72.56° 73.19°
U ract, o 4.46° 3.85°
LdbOrrOL mg/100 g
B D A 53528 53.12°
Hy% dory B 49.26° 48.34°
Iy xyDroli
y ne,
oy ble s 0.73 0.75
Tm;fle 0.61 0.64
oy 134 1.39
o SLR...
by, Tatzler shear value, kg/1.27 cm 5.15° 472"
4 ’*MQ holeSterol mg/dl 147.16 140.75
ang
Means :n the same row with different superscripts differ (P<.01).

the same row with different superscripts differ (P<.05).
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The mean 10th rib fat depth for male castrate pigs in the control group was 3.68 cm and 2.52 cm for females in

til
(g
[

: X . s o e males A
group. In beta-agonist treated groups the mean 10th rib fat depth was 2.75 cm for male castrates and 2.34 for the fema n
nJo
. b . . ¢ . ales (0
beta-agonist treatments were more effective in reducing the 10th rib fat of male castrates (0.93 cm) compared to female L
cm). B
y o s : b e : yith s
Data presented in Table 3 indicate that cholesterol content of the longissimus muscle was negatively correlated v
oile o . : N o scle H
longissimus muscle area (P<.001) and positively correlated with percent ether extractable fat in the longissimus mus 2
; : : ) . ! : - yalues Q
(P<.001). The relationship between serum cholesterol and muscle cholesterol or muscle fat was inconsistent. Shear v
H
were not significantly related to any of the criteria evaluated in this study.
; 1[]!1" ]
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CONCLUSIONS: Under the conditions of this investigation, beta-agonist treated pigs, compared to controls, had | B
6
N

rib fat depth, larger area of longissimus muscle, and less ether extractable fat and cholesterol in the longissimus musc]

Je?
S 4 . . - and™ | K
Likewise, female pigs compared to castrate male pigs had less 10th rib fat depth, larger area of the longissimus muscl

4
ether extractable fat and cholesterol in the longissimus muscle. \
¢
N
jstics ? :
Table 3.  Correlation coefficients for chemical and physical attributes of longissimus muscle and carcass characters T
beta-agonist treated and control pigs \
b
ol f
z ester g
Item Shear Value Water % Protein % Ether extract % Cholesterol Chol
Protein, % .01 a0 - - - - I;'
Ether extract, % -22 - TT*** -25* - - [
2 7**
Backfat, cm -22 21 -.02 39%** 26* =ikl f
; ] 58+ 1
Longissimus area, cm? .16 60755 23 %53A%% - 47***
Cholesterol® -.03 -.38** -21 o Ll - i E
Cholesterol® -.05 -26* = 39> DYFEE N 155 i S
Hydroxyproline 20" R
Insoluble -.06 512 -.05 .01 A9 "11 §
Soluble -.07 .06 -.03 -.03 .01 4 3
Total -.08 .10 -.05 -.01 L1 N ; §
75 :
Serum cholesterol - -12 -.06 18 .01 =
§
tR<i05 it
P <1
sx2p < (001 Y
“Laboratory A g
°Laboratory B
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