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Leta-apnnists on Composition of Pork Longissimus Muscle 
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44RY: Seventy pigs were randomly assigned to five treatments by litter and sex (male castrate and female). Four 

received beta-agonist compounds in their diet. Pigs were slaughtered at approximately 100 kilograms live weight. Beta- 

treated pigs had larger longissimus muscle areas and less subcutaneous fat than control pigs. Longissimus muscle from

% n :'¡st treated pigs contained less ether extractable constituents, cholesterol, insoluble hydroxyproline and total 

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

)Ss‘«iU

V
H b

ls muscle than male castrates. Muscle from females contained more moisture, less ether extractable constituents and 

'sterol than muscle from male castrates. Results from this study showed beneficial improvements in increased muscle, 

’Cutaneous and intramuscular fat and lower cholesterol levels for beta-agonist treated pigs compared to litter mate non-

%  ■ d Pigs.

. ^ Q SUCTTON: An important question of diet composition in relation to human health is the need to reduce the fat 

i 0 esterol content of red meat. Production of red meat with minimum amount of separable fat can be achieved through

V'"dr,

selection and production practices, and by physical removal of fat from the various cuts during carcass processing. 

eHergic agonist compounds have been shown to decrease fat deposition and increase muscle accretion in finishing pigs

attition;

A
'°ning dietary nutrients away from fat tissue and preferentially toward lean tissue (HANRAHAN, 1987; YEN et al.,

'ftajor question is whether an increase in lean tissue affects cholesterol level of muscle. Additionally, reported levels

^  erol in p0rk vary considerably, ranging from approximately 29 to 139 m g/100 g of fresh lean (SWEENEY and

^ A U c h , 1976- FENNEWALD, 1991). Therefore, the objective of this study was to evaluate the effect of beta
k e , , .

glc im pounds on the levels of cholesterol and intramuscular fat in the longissimus muscle of pigs.

" ^ a i A LS and METHODS: Seventy pigs (45 gilts and 25 barrows) were randomly assigned to five treatment groups by
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tter- A standard corn and soybean meal diet fortified with vitamins and minerals was provided ad libitum during the 

atl(1 finishing period. During the final five weeks of the finishing period four treatment groups received beta-agonist 

¡n their diet. Treatment groups 2, 3 and 4 received 1, 4 and 10 ppm, respectively, of an unnamed beta-agonist 

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

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

°UtMs

Pigs

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

s, ei)ts at the 10th rib were determined. A 15 cm portion of the left loin posterior to the 10th rib was removed andV
for an additional four days. At five days postmortem, two 2.5 cm thick chops were cut from the 10-13th rib 

io>n for subsequent shear value determinations. An adjacent 2.5 cm thick chop was removed and the longissimus 

lyzed for hydroxyproline. The remaining 7.5 cm section of the longissimus muscle was passed twice through a grinder
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equipped with a plate containing 3 mm openings. Three ground samples were obtained from each loin and randomly

as follows: two samples for cholesterol analyses by two independent laboratories and one sample for moisture, fat and 

analyses.

The designated chops for shear determinations were cooked in a convection oven at 177°C to an internal temperature 

74°C. The chops were cooled to room temperature and six 1.27 cm cores were taken from the longissimus muscle of &cb 

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 ( 1 9 8 4 ) 

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

et al. (1986) and muscle by Laboratory B using the procedure of KOVACS et al. (1979).

Data were analyzed using the SAS General Linear Models Procedure (SAS, 1985). A two-way analysis of variance ^  

applied with treatment and sex included as sources of variation. When the analysis of variance indicated a significant ^  

effect, the Least Significant Difference was determined between means. The cholesterol values determined by the in^P  

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 slaugbter
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larger longissimus muscles (P < .05) and 10th rib fat depth tended to be less than control pigs (Table 1). Longissimus m*'
;cl«C

---------------- — V * Ay.

the beta-agonist treated pigs had less ether extractable fat and less cholesterol (P<.05) than muscle from the control P1̂ ' 

Although there was a significant difference in cholesterol levels obtained by the two independent laboratories, results fr0lT1 

laboratory indicated similar differences in cholesterol levels among the five treatment groups.

Table 1. Comparison of chemical and physical characteristics of longissimus muscle, subcutaneous fat depth and s«rUl11 
cholesterol from control and beta-agonist treated pigs

k i

Item Treatment group (ppm beta-agonist)

1 (0) 2 ( 1) 3 (4) 4(10)
Longissimus muscle area, cm2 30.39a 35.10b 37.68bc 38.13c
1 0 th rib fat depth, cm 2.95a 2.59“b 2.29b 2.29b
Protein, % 21.84 22.33 22.51 22.57
Moisture, % 72.86 73.11 72.93 72.57
Ether extract, % 4.64a 3.99“b 3.79b 4.21“b
Cholesterol, m g/100 g

Laboratory A 55.56a 50.78bc 50.20c 50 24cLaboratory B 51.79a 47.86bc 47.26c 47.36c
Hydroxyproline, mg/g

Insoluble 0.84a 0.71b 0.73b 0 .6 8 b
Soluble 0.67“ 0.65“ 0.69“ 0.62abTotal 1.52“ 1.36“b 1.42ab 1.31b

Warner-Bratzler shear value, kg/1.27 cm 4.37“ 4 .7 4 3 b 5.24c 4.85“bc
Serum cholesterol, mg/dl 151.17 149.56 132.71 139.49

52-?3

0.
4
i >

&

,cMeans in the same row with different superscripts are different (P<.05).
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■ote*11 i
e °bserved reduction in intramuscular fat with beta-agonist treatments agrees with data reported for pigs by MERKEL et

(199(
MCKEITH et al. (1990) reported a reduction in cholesterol content in the longissimus muscle of ractopamine

of 11 Petl
P*gs. RHEE et al. (1982) observed no differences in cholesterol content of beef muscle with different marbling scores

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

'ent study was related to the reduced cell membrane content of muscle associated with the increase in muscle of the beta-

1 Seated pigs.

ari*er-Bratzler shear values were lower for the control group than for treatment groups 3 and 5 (P < .05), but did not differ

ear values of groups 2 and 4. Thus, beta-agonist treatments did not consistently increase shear values of cooked

l5simu;S muscle. RICKES et al. (1990) reported shear force values were unchanged due to beta-agonist treatment (L-668-

*hil,

ftis,
e JONES et al. (1985) reported increased shear values for cimaterol treated pigs.

0lubl,e hydroxyproline was less for the four beta-agonist treated groups than for the control group. Except for group 5,
%le,

Vdroxyproline was similar for the control and treated groups. Total hydroxyproline tended to be less for muscle of all

'"gOl treated pigs compared to the control pigs. MORGAN et al. (1989) reported no relationship between various

6ters of collagen analyses and increased shear values of beta-agonist treated broiler chickens.

cholesterol levels did not differ among the five treatment groups nor among the four sire of two sex groups.

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

;'callv

% le Pigs had larger longissimus muscles and less 10th rib fat depth (P < .05) than male castrate pigs. Longissimus

Mr,

S(T:
°m female pigs had more moisture, less fat, less cholesterol and lower shear values than muscles from male castrate

able
\

2).

5 2,
Comparison of chemical and physical characteristics of longissimus muscle, subcutaneous fat depth and blood 

M v serum cholesterol from male castrates and female pigs

Male castrate Female

*hs muscle area, cm2 33.75c 36.13d

lt depth, cm 2.95a 2.36b

22.30 22.30
% 72.56a 73.19b

fact, % 4.46a 3.85b

0l- mg/ loo g
mry a . 53.32a 51.12b
tory b 49.26c 48.34d

i° llne> mg/g'¿e 0.73 0.75
0.61 0.64
1.34 1.39

'fatzler shear value, kg /1.27 cm 5.15a 4.72b

2 i!^ ro l, mg/dl 147.16 140.75

. same row with different superscripts differ (P < .01). 
11 '■be 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 the c°
It

group. In beta-agonist treated groups the mean 10th rib fat depth was 2.75 cm for male castrates and 2.34 for the female5'
, 0 18

beta-agonist treatments were more effective in reducing the 1 0 th rib fat of male castrates (0 . 9 3  cm) compared to femaleS 

cm).

Data presented in Table 3 indicate that cholesterol content of the longissimus muscle was negatively correlated with 

longissimus muscle area (Pc.OOl) and positively correlated with percent ether extractable fat in the longissimus muscle 

(P<.001). The relationship between serum cholesterol and muscle cholesterol or muscle fat was inconsistent. Shear valu6S 

were not significantly related to any of the criteria evaluated in this study.
lOl,)

CONCLUSIONS: Under the conditions of this investigation, beta-agonist treated pigs, compared to controls, had l^ 5 

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

Likewise, female pigs compared to castrate male pigs had less 1 0 th rib fat depth, larger area of the longissimus muscle a° 

ether extractable fat and cholesterol in the longissimus muscle.

Table 3. Correlation coefficients for chemical and physical attributes of longissimus muscle and carcass character*5̂ ' 
beta-agonist treated and control pigs

of

Item Shear Value Water % Protein % Ether extract % Cholesterol3 Choj5?!

Protein, % . 0 1 .30* - - - -

Ether extract, % - . 2 2 _ 7 7 * * * -.25* - - -

Backfat, cm - . 2 2 -.31** - . 0 2 .39*** .26* .37"

Longissimus area, cm2 .16 .60*** .23 -.53*** -.47*** -.58"

Cholesterol3 -.03 -.38** - . 2 1 .55*** - -

Cholesterolb -.05 -.26* -.39*** .59*** .73*** -

Hydroxyproline
Insoluble -.06 . 1 2 -.05 . 0 1 .19 .30'
Soluble -.07 .06 -.03 -.03 . 0 1 . 1 1

Total -.08 . 1 0 -.05 - . 0 1 . 1 1
.24

Serum cholesterol - - . 1 2 -.06 .18 . 0 1

*P<.05 
**P<.01 
***P<.001 
aLaboratory A 
bLaboratory B
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