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P roduction
related and nutritional'^ket

aspec, --------
to , s of meat production continue

mand a reduction of fat content 
carcasses. In this contest

interest has been

in
p i d erable .....
^Used k 4.,.Op by the possibility of acting
sUb metab°li3m, using pharmaceutical

ances in order to restrict the
So,

"I tendency of the organism to Ôsi-t- , . .lipids. The latest genera-
s0̂ c of such drugs consists of the
to ed repartitioning agents, mo-

Pr°Perly called B-agonists. They
c0mh rieur°trasmitters and hormonal"POUnrie,is which haue a chemicalSK,, MIlc|s which have a
ip re similar to, and function hUchl "** the same manner as, catecho- J-heE* «-agonists interesting for 
b̂ie Production are of the type 

stimulate B2 receptors or
S i receptors of the brown fat

membranes (Timmerman, 1987; 
S  haa> 1987).
SUbst̂ POrtant advantage of these 

nCeS :Es the possibility of 
S d  ering them orally mixed with
s  ; im

0:F this research has been to 
^  a§o-ne such substances, the.  * ----

lsb salbutamol, on heavy pigs
■§s ^  ln this type of production 

taken to higher weights and

treatment lasts longer then usual.

MATERIALS AND METHODS 
The study was conducted on 88 pigs 
(Dutch Large White x (Dutch Landrace 
x English Large White)), half ca­
strated males and half females. The 
animals were divided into 4 groups 
of 22 pigs each; 2 control groups 
(l castrated males and 1 females) 
and 2 similar experimental groups. 
The groups were made up of animals 
of an average weight of approximate­
ly 30 Kg. A dry ad libitum feeding 
regimen was employed. 2 ppm of sal­
butamol were added to the feed of 
the experimental groups. 2 experi­
mental pigs (1 females and 1 males) 
died as a result of normal rearing 
diseases not associated with the 
treatment.
The animals were slaughtered at a 
mean live weight of 160 Kg after 208 
days of treatment.
Carcass meat content was determined 
20 minutes post mortem (p.m.) using 
the Fat-o-Meat1er (F0M).
At 45' p.m. a sample of semimembra­
nosus muscle (SM) of the right thigh 
was trimmed from the exposed musco- 
lar surface. 3 to 4 g of muscle were 
immediately homogenized with Ultra 
Turrax using a solution of 0.01 M 
Iodoacetic acid buffer at pH 7.0 
(muscle/solution ratio = 1/10) for 
pH determination. Sections of ap­
proximately 10-15 g were also taken, 
cleaned of fat and visible connecti­
ve tissue, wrapped in tin foil, im­
mediately frozen in liquid nitrogen 
and stored at -70°C for glycogen, 
glucose, glucose-6-phosphate and 
lactic acid analysis (Dalrymple and 
Ham, 1973; Fabiansson and Laser- 
Reutersward, 1984; Monin & Sellier, 
1985).
Duplicate measurements were carried 
out on each extract.
Colour of the freshly cut surface of 
the SM was measured, at 45' p.m.
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using a Minolta Chromameter Reflec­
tance II CR100/08 Colormeter wit a 
C-type light source (6774K) and ca­
librated with a Standard Gardner 
pink tile n.CG6625 (Y=45.97 x=0.3658 
y=0.3250). 4 measures were taken on
each thigh.
A piece of lard was taken from a po­
sition near the tail for analysis of 
fatty acid composition (Madarena et 
al., 1987) out of 10 animals chosen 
at random from each groups.
Proximate composition was determined 
on samples of l.dorsi (7th rib; 200 
g) obtained from 6 randomly chosen 
carcasses of each group (A.O.A.C., 
1980).
at 48 h p.m. pH was again determined 
by homogenising a sample of SM in 
water. Colour was also measured at 
the same time on the exposed surface 
of SM after the thighs had been 
trimmed for Parma ham production. 
Colour and pH measures were carried 
out on all animals, while the tests 
for carbohydrate compounds were per­
formed on 10 animals from each group 
selected in order to ensure an equal 
distribuition among animals in which 
pH values were either close or far 
(plus or minus) from mean values 
of the group.
All data were stored on a personal 
computer and statistical analysis 
was subsequently performed usin the 
SAS (1985) statistical package. 
Data presented in Tables are meant 
Standard Deviation. Comparison is 
among the 4 groups on one side and 
between all the treated animals 
versus all the control ones on the 
other side. Different superscript 
letters stand for a difference si­
gnificant at the P<0.05 level.

RESULTS
The four groups were of sufficiently 
similar weight at the start of the 
experiment. Some differences did 
emerge, on the other hand, at the

end so that the final weight of 
treated groups was lower than that 
of controls. This is confirmed W  

the mean daily weight gain whete 
differences are particularly evider1̂ 
in the case of females. Total fee
consumption and feed conversion 
tio are substantially different 
lowing salbutamol

ra' 
f  o l"

treatment wi^
lower consumption in the treats

cofl'
the

pigs associated with a higher 
version index. In this regard 
comparison between treated and c°^ 
trol males is particularly 
sting since there is only a sl1̂  
difference in body weight incre 

feed consumption and c °  

ratio are considerably
whereas
version
ferent.
Measures taken on carcasses
shown a significant increase in 
meat content of treated animal6'

ha
Ie
ye
eft
As

fiCregards carcass weight, differe  ̂
are not significant but treated 
casses are slightly lighter 
control ones, just as was the

th3fl
case

of final live weights. No diff *j tĥ ®1were observed in trimmedces 
weight. Fat and muscle
measurements obviously confirin̂ 3(1 
servations on the quantity 3I g ,meat and show, in treated ani^a_ rj fjlfflreduction of approximately o - '  0 {

lard thickness and an increa6
3-6 mm in muscle thickness. ^ e &

Post mortem glycolysis was stu Qf  

both form the qualitative P0  ̂
view, i.e. its rate (pH 45' 
the quantitative

3̂ °
e*"• Q i t s  one, x.e. >jjg

tent
best

(final pH). The former is
single parameter for pSË dir

le61ftiCgnosis while the latter is SP ~ ^5  

for the evaluation of DFD ri5̂  ̂  

regards pH at 45' no differenceŜ (
ve come out among the gr<oups

d idmoreover, the data obtained
show cases of post mortem glyc° jPi evesat faster rates than normal . ̂ e '

terms of individual animals* jl>j,0&(\irences were observed, inS
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with
Of
On 
lu
Of 
1

variations in the repartition 
carcass lean and fat contents, 
the other hand, subjective eva— 

ation of trimmed thighs by experts 
the trade was one of excessive 

^ afines in a good number of cases of 
^ t e c  subjects (especially in fe- 
p es) if viewed in the contest of 

ham production.
Co Qata for pH and carbohydrate

Pounds exclude PSE type phenomena
the groups of animals studied,

ether control or treated. More- °Ver it seems that this treatment

in
wh,

^es
îsk
ti°ns
^na.

was observed towards higher

not bring about an increased
°f PSE. Different considera-
must be made, on the other

’ tor final pH as a certain ten- ^nCy
in the treated animals, to 

oj. extent that in some cases a risk 
in Couth envisaged.

this research salbutamol feeding 
stopped 36 hours prior to slau- 
whiie a withdrawal period of 3 
ln the case of cimaterol (Beka- 

al->1987) and of 4 days for 
jw Utam°l (Cole et al., 1987) has 
tw sufficient for final pH to 
n6 co normal. The phenomenon he- 
tjy °8served, though, was sufficien­
ts. limited so to enable a furtherledu.

shi
ction

erau§ht 

t, * i „ d

be

by means of suitable pre­
management procedures. It 
noted that in cases of 
it would be an unconven- 

type of DFD. The reduction of
Parameter, in fact, would 

i ent 4-uleu,. cne appearance of a dark co- 
while leaving the chara-

'hai
e a**h,

&̂ Vp 

ctnrs
. °t firm and dry unaffected. 

as colour is concerned lite-
Ch;an:Ses °n this topic reports no 

°f L.dorsi in swine treated 
other than salbuta- 
al., 1985; Moser et 

It

agonists
wu

N  (Jn.t u °nas et
5Houl^986; Wallace et al., 1987)

stressed, though, that the
\  ati°n

°uiy was a subjective one. In 
case in which colour had

been objectively measured with a 
Labscan II (Bekaert et al., 1987) 
the value of a* (L.dorsi) was signi­
ficantly lower in cimaterol treated 
animals compared to control, even 
though the differences were less 
marked than in the present research. 
Considerations concerning colour may 
be connected to muscle histologic 
features, uantom et ai. (,1 9 8a) nave 
performed myoiiDers typing on sam­
ples of longissimus dorsi of the sa­
me pigs employed m  this experiment 
ana have ODservea an increase in tne 
relative content oi type IiB myofi- 
bers in treated animals and an in­
crease of the diameters of all fi­
bres out particularly oi type IiB 
fibres. Observations oi tnis kmo 
seem to provide a valid explanation 
of wnat has been observed as regards 
the a* and b* coordinates. It has to 
be remerbered, though, that in the 
present research salbutamol feeding 
began at 30 Kg live weight and went 
on for a period of 208 days until a 
weight of 160 Kg' on average was rea­
ched. Similar experiments with 
light pigs started at initial weight 
range of 30-60 Kg to end at final 
weight of 100-110 Kg for a total pe­
riod of between 50 and 100 days. The 
substantial time difference may well 
be the cause of unwanted phenomena 
such as the observed reduction of 
the colour of meat.
The variation induced by treatment 
with salbutamol on the fatty acid 
composition of subcutaneous fat did 
not provide any particularly new in­
formation. The quantitative reduc­
tion of fat laid down briught about 
an increase in the relative content 
of linoieic acid in treated animals 
as expected. However, the higher 
concentration of collagen (from the 
connective tissue matrix of adipose 
tissue), in the backfat of leaner 
pigs may help to compensate for the 
higher linoieic acid content of the-
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final pH values though they were si­
gnificant only for the mean value of 
the control groups taken together 
versus the treated ones. This pheno­
menon suggests that treated animals 
may well get to the moment of 
slaughter with lower muscular energy 
reserves than the control ones. This 
may give rise to cases of DFD meat. 
By convention meat is considered DFD 
if final pH is higher than 6.20. In 
this case only two males (one having 
a pH of 6.21) and two females would 
be classified in this manner. The 
distribution of compounds making up 
the glycolytic pathway essentially 
confirms what has been observed for 
pH values. Glycogen and glycolytic 
potential values of the female con­
trol group suggest higher energy re­
serves as compared to the other 
groups. On the other hand it is 
worth noting that the control males 
values are much the same as those of 
the treated males and females.
Surface colour measurements allow 
further interesting considerations. 
L* values did not show significant 
variations at 45' while at 48h the 
group of control females had a mean 
value significantly lower than that 
of the control males. More definite 
variations among the groups have 
been observed as regards a* and b* 
parameters. The data show signifi­
cant differences for both a*  and b*, 
at 45' and at 48h, between the trea­
ted and the control groups. Treat­
ment, therefore, brought about an 
undoubted reduction in semimembrano- 
sus muscle colour intensity as mea­
sured by the a* and b* coordinates. 
The results confirm, visual impres­
sions at the time of slaughter. 
L.dorsi muscle proximate composition 
did not show marked changes; the 
only significant difference being 
water content between control and 
treated animals. There appear, 
though, to be a trend towards a hi­

gher protein and a lower fat conten 
in treated subjects. L.dorsi wa 
poor in fat content in control Ptheand, therefore, it has not been ? 
best choice to emphasize possi
changes in composition.
The changes observed in lard f3“ 
acids, as expected, regarded a 
limited number of compounds, 1' 
unsaturated fatty acids with 18 
bon atoms. As for individual gr°ffC#control females did not differ
the treated ones whereas controltnodg

e<

ouPs

the
les showed more oleic acid 
not significant), less linoleic 
and more linolenic acid than 
treated ones. ^

Considering the sum of control 
sus treated pigs, salbutamol , 
caused an increase in linolei0 
and a decrease of linolenic acid
overall terms treated animals » ^

a higher content of polyunsatur3^  
fatty acids and, therefore, a h i g ^

ratio between polyunsaturated
monounsaturated acids.

DISCUSSION
Breeding performances confirm®
results of other similar expen1 ^

conducted in other countrieS j
light pigs with the same c°n’̂ j1gi'
(Cole et al., 1987) and with 0

B-agonists (Jones et al., 1987.
1987; Van Weerden, t
in mean d a iiy  ^

gain was observed (especially in e i

males) associated with a 1°wer
consumption and a higher feed .fee0>

lace et al., 
A reduction

ratio. Salbutamol í ' '  

about an increase ^  g 
lean meat content of carcasses ,

version
brought

<=uhcUcorresponding reduction oi s 
neous fat deposits without S'1

or
,fe’tial changes in carcass 

weight. In overall terms, hhere^^
given the not significant di 
ces in carcass weight, saving5
been achieved in 
without affecting

utnP
H*

feed consu-- ^
body gr°wt
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_  .animals as far as fat softness is 
0ricerned (Enser et al., 1984).

the European Communities. Luxem­
bourg. pp. 53.

In c l u s i o n s
eding 0f pigs with 2 ppm of salbu-
 ̂"ol from 30 to 160 Kg has induced
^decrease in mean daily weight gain

females, a lower feed consum­ptionCq *» an improvement in the feed
ch er'S;*‘on ratio, no significant

^Ses in carcass and trimmed thigh 
Weigh-t-c 6 a higher meat content of

eases , a decrease in subcuta-
°Us fat cover anu an increase in 

a°rsai^  a-L muscle thickness.
glycolytic potential determi- 

0p̂ 1On has shown a higher risk of
% b r  
leic

ln treated animals, while semi- 
anosus colour was lower. Lino- 
acid content of subcutaneous

lricreased.
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Table 1: Breeding performances: Initial and final live weight, mean da 
weight gain, total feed consumption, feed conversion ratio

Females Males
Control Treated Control Treated

Weight (Kg) initial 28.18 28.22 29.58 29.27
final 164.27 157.33 164.36 160.76

Daily weight gain (g) 650 610 640 630

Total feed cons. (Kg/head) 568.18 494.32 565.91 492.05

Feed conversion ratio 4.18 3.83 4.20 3.74 „
N.B. : Data are group values, therefore no statistical analysis has

performed.

Table 2: Carcass parameters: meat 
thigh weight (Kg)

content (%), cold dead weight (Kg)

Females Control
Treated

Meat content 
46.46+3.88 ab 
46.95+3.28 a

Dead weight 
133.05+15.19 a 
129.62+13.17 a

Thigh weight 
13.34+1.27 a 
13.36+1.34 a

Males Control
Treated

45.65+2.70 b 
49.02+2.35 ab

136.00+12.69 a 
131.19+13.98 a

13.06+1.22 a 
13.38+1.54 a

All Control
Treated

46.06+3.33 b 
49.34+2.83 a

134.52+13.91 a 
130.40+13.44 a

13.20+1.24 a 
13.37+1.43 a

Table 3: Fat and muscle thickness (mm) as measured by F.O.M.

Females Control
Treated

3-4 LV
32.32+7.52 ab 
26.67+6.38 c

3-4 LR (fat) 
33.27+8.89 ab 
27.33+7.47 b

3-4 LR (muscle) 
61.27+6.17 b 
67.24+8.18 a

Males Control
Treated

33.50+5.40 a 
27.62+4.59 be

35.05+6.43 a 
27.62+5.73 b

59.77+4.64 b 
62.86+6.04 ab

All Control
Treated

32.91+6.49 a 
27.14+5.51 b

34.16+7.72 a 
27.48+6.58 b

60.52+5.45 b 
65.05+7.44 a

Table 4: pH values at 45' and 48h post mortem

Females Control
Treated

pH 45' 
6.65+0.12 a 
6.71+0.17 a

pH 48h 
5.76+0.14 a 
5.89+0.30 a

Males Control
Treated

6 .66+0.12 a 
6.68+0.15 a

5.79+0.19 a 
5.85+0.23 a

All Control
Treated

6.65+0.12 a 
6.69+0.16 a

5.77+0.16 b 
5.87+0.26 a
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T a b le  5 :  G lycogen , g lu c o s e , g lu c o s e —6—p h o s p h a te , l a c t i c  a c id  and g l y c o l y t i c  p o t e n t ia l
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Table 8: Fatty acid composition of subcutaneous fat




