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?UMMARY

h
ins effect of daily intramuscular

i
Juection of either 90 ug/kg body

. recombinant porcine growth
teStone (pGH) or saline (0.9%) was
Crosed on 12 crossbred boars and 12
]ivefbrgd gilts, starting at 48 kg
tran Weight. A1l pigs were
Same POTted and slaughtered on the
ing day in order to minimise the
HauuenCG of pre-slaughter and
The Shter handling on meat quality.
bgy_2Verage Tive-weight of the
MH]D1SS was 100 kg at slaughter,
Pigs 1t was 90 kg for the control
the ; The average daily gain during
(FrOmreﬁtment period increased 24%

.. 0-84 to 1.04 kg/day), and the
decrege feed conversion ratio

.23 05ed 16% (from 2.67 to

Yay kg/kg) with pGH-treatment. At

2,9 INter the P> fat thickness was

Dig™ less for the pGH-treated

%Ck%aand they increased their

Compa t thickness by only 1.8 mm
"®d to a 4.6 mm increase in
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control animals during the treatment
period. The intramuscular fat
content was unaffected by the
treatment. There were no significant
interactions between sex and
treatment in any of the growth or
body composition parameters.
Treatment had no influence on either
objective meat quality attributes
(pHo4p, colour, drip loss, cooking
loss and shear forces) or subjective
meat quality (meat flavour,

of f-flavour, tenderness, juiciness
and overall acceptability).

INTRODUCTION

Porcine growth hormone (pGH) has
been found to influence the growth
performance and carcass composition
of finishing pigs (Henricson &
Ullberg, 1960; Machlin, 1972; Chung
et al., 1985; Etherton et al., 1986;
Campbell, 1987; Etherton et al.,
1987; Steele et al., 1987; Evock et
al., 1988). In all these reports pGH
administration resulted in increases
in daily gain, better feed
conversion, and much leaner
carcasses. These responses were dose
dependent. Etherton et al. (1986)
found an increased response by
dosage up to 70 ug/kg/day, while
Beerman et al. (1988) found a
maximum in growth performance at 60
ug/kg/day of either native or
recombinantly derived pGH. A dose
response experiment in Australia has
shown that for maximum growth the
daily dosage of recombinant pGH
should be no more than 90 wug/kg
(Seamark, personal communication).

The meat quality of these fast
growing lean animals has only
recently been studied. Beerman

et al. (1988) found an increase in
ultimate pH and a slight increase in
shear force by increasing dose of
native pGH. Also Bechtel et al.
(1988) found a small increase in
shear force by using native pGH, but
no differences by using recombinant
pGH. Evoch et al. (1988) found that
neither native pGH nor recombinant
pGH affected the sensory attributes
of pork.




Here, we report on both objective
and subjective attributes of meat
quality of pigs treated with

90 ug/kg/day of recombinant pGH.
Because the handling of pigs just
prior to slaughter has a marked
influence on pig meat quality all
the animals in this study were
killed on the same day rather than
at the same liveweight.

MATERIALS AND METHODS

Twenty-four crossbreds (of Large
White, Landrace, Berkshire and
Wessex Saddleback) were kept in
three pens of eight pigs each (4
entire males and 4 females). In the
period between selection as weaners
and application of the pGH-
treatment, pigs were individually
and restrictively fed a balanced
grower diet calculated to contain
14.0 MJ digestible energy and 10.5 g
available lysine/kg.

The pGH-treatment began when the
mean liveweight of all pigs was

48 kg. Two males and two females
from each pen were injected daily,
with 1.1 m1 of 90 ng/kg body weight
recombinant pGH (Somatotropin,
produced by Bresatec Ltd.,
Adelaide). The hormone was suspended
in a sterile borate buffer (40 mM
borate, 150 mM NaCl, pH 9.4) and the
concentration was adjusted weekly
according to the average body
weight. The remaining control pigs
were injected with 1.1 ml of
physiological saline. A1l injections
were intramuscular.

The composition (g/kg) of the diet
fed to the pigs during the treatment
period was: barley, 450; wheat, 360;
soyabean meal (solvent - extracted),
100; fishmeal (tuna), 60; vegetable
0il, 10; dicalcium phosphate, 10;
L-1ysine monohydrochloride, 15;
sodium chloride, 2.5; vitamin and
trace mineral premix (Williams

et al.,1988), 5; spectinomycin
(22mg/kg), 10. The diet was
calculated to contain 13.5 MJ
digestible energy and 8.9 g
available lysine/kg. Pigs were
individually fed a daily allowance

based on live weight (90% of ad
libitum intake) with adjustments
being made after each weekly
weighing. The P, backfat thicknes®
was measured on live animals before
the start of the treatment and
before slaughter with Real Time
Ultrasound (RTU; Ausonics 357, 7.
MHz Transducer).

After 7 weeks of treatment, the pid®
were transported, kept in lairadé
and then slaughtered in their 1
separate pen groups. After thell é
hour transport period the pigs e
rested for 3 hours in the lairag®
area before slaughter. The carcas®
P, fat thickness was measured W1 h
a Hennessy Grading Probe. After
carcasses had been chilled for 2
at 2°C, the consistency of the
subcutaneous fat was measured, 2
the last rib, with a sliding p1°
consistometer (Davey, 1983; Dave
Jones, 1985).

The M.longissimus dorsi (LD),
M.semimembranosus (SM), and re
M.semitendinosus (ST) muscles, th
removed from the right sides of
carcasses 20 h after slaughter-

Ultimate pH and Fibre Optic probé
measurements (FOP; TBL, Leeds,
England) were taken on the threé. ,
muscles. Objective meat colour;

L, a and b values, were meaSUredand
with a Minolta Chromameter on

SM muscles, after freshly cut  cof
surfaces had been exposed to ag

1 h. Drip loss was determined m”gﬂ
100-130 g slice of LD, from the
rib, and on a 80-100 g slice 0 Stw
The slices hung on hooks, in P 2
bags, for four days in 2°C. T
5
Samples (150-200 g) of LD, SM a"‘jnd
were cooked in 80°C for 1 hour;
the cooking loss was determiné®
Warner-Bratzler shear forces ammnﬂ
Instron compressions were deté g

on the cooked samples (Bouton & "¢st
Harris, 1972). The 1'ntramuscb‘]a (0
contents (IMF) of 3 cm slices ?209 ‘
taken from the last rib, and o'ng
samples of SM were assessed U?1n'
Soxhlet diethyl ether extract??




QTSOry evaluation was performed on
hagamp1es, using a 15 member
mth"ed panel. Chops, 1.5 cm thick,
in 5 Subcutaneous fat, were roasted
Mesy! OVen of 200°C for 20 minutes.
Qfﬂ$f]avour (none - strong),

b lavours (none - strong),
tm]erness (very tough - very
veer)i juiciness (very dry -
Werry Juicy) and acceptability
2., Y Dad - very good) were all

(°855ed on a nine-point scale
i 9)

T .

MMGTSSECt the carcasses, the head
(”aiOW]’ retro-peritoneal fat
Pemg € fat), and trotters were

Ved and then the left side of

shoulder, tenderloin, loin, belly,
rump and ham. Each cut was dissected
into subcutaneous fat, intermuscular
fat, lean, bone and connective
tissue. A1l components were weighed
and their weights expressed as
percentages of the total weights of
tissue recovered after dissection of
sides. Skin thickness was measured
with a ruler at the Pp-site.

RESULTS AND DISCUSSION

The effect of pGH on growth
performance was immediate and
pronounced; after one week the mean
liveweight of pGH-treated pig was

1 kg greater than that of the

fac, control group. As can be seen from
brs Carcass was jointed into seven Table 1 the average daily gain
Cuts; collar butt, picnic (ADG), over the course of the
Tay
le & Mean values and least significant differences (1.s.d.)
for the growth parameters and carcass composition of
pGH-treated (90 ug/kg/day) and control pigs.
: Treatment
al"a
Meter Control  pGH [ Signi-
(p=0.05) ficance
leveld)
\
Inj
ity .
Mingq 2] Tive weight(kg) 48.1 48.1 1.5 N.S.
%pCa Tve weight (kg) 89.8 99.7 3.5 Kok
Avgpe>S Weight (kg) 63.6 68.1 2.4 Hokk
Fagq, 3¢ daily gain (kg) 0.84 1.04 0.05 Hkk
4P2(931n 2.67 2.23 0.07 Kk
b2 canrart to end; mm) 4.6 1.8 1.1 Kook
CmmaSCass fat depth (mm)  16.1 13.2 1.4 Hkk
S Muscle % 52.7 58.3 2.8 Hokk
" Fat % 30.9 24.0 2.5 *kk
Connective
u tissue % 6.3 1.3 0.5 Kkk
Int,.  Bone % 10.0 10.3 0.4 N.S.
' Uscular fat LD (%) 1.2 1.1 0.3 N.S.
SVe my SM (%) 2.0 2.1 0.6 N.S.
kin +>Cle area (cm?) 34.4 38.6 2.5 dok
1ckness (mm) 3.5 4.1 0.4 =
)

S!gn?ficance levels:
'9nificant
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p<0.05%, p<0.01%*,

p<0.0071***, N.S. = not




Table 2: Mean values and least significant difference (1.s.d)
of the objective meat quality attributes of
pGH-treated (90 ng/kg/day) and control pigs.
Treatment
Measurement Muscle Control pGH 1S -a% Signi-
(p=0.05) ficance
Teveld)
PHo4h LD 558 5.56 0.08 N.S.
SM 5. 57 5.61 0.08 i
ST S T 5.74 012 L
Colour (L) LD 53.5 53.1 .1 N.S
SM 53.8 D33 18 -
Colour (a) LD 4.5 4.7 0.7 N.S.
SM 7.0 6.1 2 “
Colour (b) LD 4.4 4.5 0.6 N.S
SM 6.6 6.2 0.7 &
Fibre-optic-
probe (FOP) LD 23 23 3 N.S.
SM 28 29 3 "
S 36 33 il -
Drip loss (%) LD 5.1 3.6 1.8 N.S
SM 4.9 3.3 1.4 x
Cooking loss (%) LD 328 32.5 52 N.S
SM 29.6 29.2 1 -
ST 27.0 26.8 1.4 .
Peak shear force
(kg) LD 55 5.0 D N.S
SM 6.2 6.5 1.9 =
Sit 3.8 3.6 1.8 -
Instron [
Compression (kg) LD 1.39 1.44 {523 N.S
SM a2 1.5 0.21 N.S.
. \
Fat consistency
(N x 100) 1800 12.0 250 N.S.
a) Significance levels p<0.05*%, N.S. = not significant
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Xneps
amer‘meﬂt, was 1.04 for pGH-pigs, 52.7% and 30.9% for controls. Thus,

1Mre'84 Kg for controls (a 23.8% the effect of pGH on lean/fat ratio
(1987356’ in ADG). Steele et al. was pronounced, 2.43 vs. 1.71 for
%Gi also found a 25% increase in controls. Of the reduction in fat
t%ir” PGH-treated pigs fed 80% of deposition more than 76% occured in
ad 1ib intake. the subcutaneous depot. However, the
PGK i intramuscular fat content of neither
mromDPOVed the feed conversion LD nor SM muscles differed between
Mwe by 16.5% (Table 1). This is a the two groups. The percentage of
gla] Value than those of Steele (dissected) connective tissue in the
F%Ra' (1987), but similar to those carcass was significantly greater
by Etherton et al. (1987). for the pGH-treated pigs. This is
%eay probably due to the fact that the
g t;e of the differences in ADG, skin of pGH-treated animals was
”ﬂuhe fact that all pigs were thicker (see Table 1). As can be
m%ng FEred on the same day, the seen from Table 1, the mean eye
der Tve-weights of the two groups muscle area was significantly larger
Vhb]red at slaughter by 10 kg in pGH-treated pigs. The interactions
Sinif'])' Fat deposition was between treatment and sex were not
t“at 1Cantly affected by the significant for any variable in
m%SuTe”t- The backfat thickness Table 1, i.e. gilts and boars reacted
anima]ed.at the Pp-site on live similarly.
Pey_. .S increased only 1.8 mm on the
1t1n195 during the experiment, while The results of the objective meat
TheccreaSEd by 4.6 mm on controls. quality measurements are given in
(Hb]arcaSS P, fat thickness, Table 2. No DFD meat (pHyy >6.0)
“d]g 1) was 13.2 mm for pGH-pigs or PSE meat (FOP>55) was observed.
d%re'1 mm for controls (an 18% There were no significant treatment
B ce). differences in colour, drip loss,
]% D cooking loss, shear force or Instron
andferc?ntages of dissected muscle compression measurements. It was
M‘Q N carcasses were 58.3% and expected (Wood et al. 1986) that the
N Or pGH-treated pigs, and subcutaneous fat of the leaner
e 3.

Mean taste panel scores and least significant
difference (1.s.d.) of the sensory attributes of LD
muscles of pGH-treated (90 pg/kg/day) and control

pigs.
I s
¢ Treatment
tribut Sy
e Control  pGH 1.s.d. Significance
p=0.05 level
Mg
at
0
IR ;E‘VOur 5.0 5.1 0.6 N.S
JE’?de feoirs 2.0 1.6 0.7 N.S
NG e‘zss 5.4 5.2 2.5 N.S
Cep ab?] bE4 4.7 1.8 N.S
1t PR 5.4 1.8 N.S

0t significant
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pGH-treated pigs would be softer
than that of the fatter control
pigs, but no significant d#%fferences
in fat hardness were found.

The trained taste panel found no
significant differences due to the
treatment for flavour, juiciness,
tenderness or overall acceptability
(Table 3). It is evident that none
of the meat quality attributes
measured, relevant for table, cured
or processed meat, were affected by
the treatment. The fact that the
skin was thicker on treated animals
could possibly have some influence
on processed products which contain
skin (eg. some sausages).

CONCLUSIONS

Porcine growth hormones had a marked
influence on the growth rate, feed
conversion and lean/fat ratio of the
carcass, but it had no effect on any
of the objective, or subjective meat
quality attributes measured.

ACKNOWLEDGEMENTS

C. Hertzman was sponsored by the
Australian Pig Research Council as a
guest scientist at the Meat Research
Laboratory. This work was supported
by the Australian Pig Research
Council.

REFERENCES

Bechtel, P.J., Easter, R.A.,

Mc Keith, F.K., Novakofski,

J., McLaren, D.G. and Grebner, G.L.
(1988):

Proc. of 34th International Congress
of Meat Science and Technology, Part
B, 603.

Beerman, D.H., Bovyd,
R.D., Armbruster, G.,
DeNeergard, A.F., Roneker, K.,

Bartley, T.D. and Fagin, K.D. (1988):

Proc. of 34th International Congress
of Meat Science and Technology, Part
B i6o0d:

Bouton, P.E. and Harris, P.V.
J.Food Sci 37, 218.

{(1972):

1064

Campbell, R.G. (1987):
Manipulating Pig Production p- 8%
Aust. Pig Science Association (JF
Promotions).

Chung, C.S., Etherton, T.D. and
Wiggins, J.P. (1985):
J. Anim. Sci. 60 (1), 118.

Davey, K.R. (1983):
J. of Texture Studies 14, 419.

Davey, K.R. and Jones, P.N. (1985)°

J. of Texture Studies 16, 75.

Etherton, T.D., Wiggins, J.P.,

Chung, C.S., Evock, C.M.,
Rebhun, J.F. and Walton, P.E.
(1986):

J.Anim. Sci. 63, 1389.

Etherton, T.D., Wiggins, J.P.,
Evock, C.M., Chung, C.S.,
Rebhun, J.F., Walton, P.E. and
Steele, N.C., (1987):

J. Anim. Sci. 64, 433.

Evock, C.M., Etherton, T.D. 8)
Chung, C.S. and Ivy, R.E. (198
J. Anim. Sci. 66, 1928.

Henricson, B. and Ullberg,

J. Anim. Sci. 19, 1002.
Machlin, L.J. (1972):
J. Anim. Sci. 35, 794.

Steele, N.C., Campbell, R.G.,
Caperna, T.J. (1987):

Proc. Cornell Nutrition Conferl
for Feed Manufacturers, 15.

enct

st s d
Williams, K.C., Blunky, B.S. a"

Magel, M.H. (1988):
Aust. J. Agric. Res. 37.

Wood, J.D., Jones, R.C.D.,
Francombe, M.A. and Whelehan,
(1986):

Animal Production 43, 535.

0.P

S. (198"

)l






