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IN TR O D U CTIO N

Porcine som atotropin (pST) has been demonstrably effective with respect to increasing carcass lean an $  
carcass fat content (Etherton, 1988; Bechtel etal., 1988; Campbell et al., 1989; M cNam ara et al. , 1991)- T° ,
majority o f production and carcass data on the effects o f  pST  has been collected, w ith notable exceptions 
1991), in studies w here the daily injected product was used. G iven the managem ent com plications inherent 
o f  daily injection systems, the use o f  a prolonged release product has therefore been pursued.

on0 0 s1
In addition  to  pS T  adm inistration method per se, the efficacy o f  pST  is also argued to  be dependent up ^  
nutrition (Evock et al., 1988; Buonom o and Bade, 1991). Porcine som atotropin is dem onstrated to cause an ̂  ^

,/d'

in protein synthesis (Hart and Johnson, 1986) as well as nitrogen retention (W ray-Cahen el al., 1991)- 
dietary protein and amino acid levels necessary to support pigs treated with pST is likely to  be higher t̂ aflgtujy'*'95 
pigs (Easter, 1987; Newcomb et al., 1988; Smith and Kasson, 1991). Therefore, the purpose o f  the presen1 ̂  
to investigate the efficacy o f a prolonged release pST product on growth, carcass yield and pork quality in tuu 
fed different levels o f  dietary protein.

M ATERIAL A N D  M ETH OD S

the P reSf ¡ ¿ ¡ i *1O ne hundred and eight Lacom be breed pigs (barrows and gilts penned separately) w ere used in the pre 
recombinant porcine somatotropin product (M onsanto Agricultural Comp., St. Louis product #CP 1 1 j  bo#
as two -12mg pellets to release 2mg rpST per day were implanted weekly into the base o f  the pigs ear 
weight. Control anim als were sham  injected.

study-
it«

Three isoenergetic diets (3.05M J/kg) containing 14 ,17 , or 20%  protein w ere ad libitum fed in the curre? ughter6£* j  
overall design w as therefore 2 treatments x 3 diets x 2 genders x 3 animals per pen. The pigs were s a 
105±0.3 kg. The minimum tim e on trial was 28 days. Animal weight gain and feed consumption was 
throughout the trial.

A ll p igs w ere processed according to standard com mercial procedures and all organ and carcass weigh gygte1̂  
Carcass lean content was determ ined both by the use o f  a Hennessy Grading Probe (Hennessy ^
Auckland, N ew  Zealand) and carcass cut-out procedures. Carcass fat content w as assessed by bo 
m easurem ents and by carcass dissection.

com*
M eat quality assessm ent for m uscle pH, moisture, fat content, tem perature, drip loss, expressible jn1  ̂̂  
structure, and shear force was determined according to m ethods published previously (M urray et al., 19» >  ̂ ‘
assessment was conducted at the M eat Research Centre at the Lacom be Research Station. The analysis o 
conducted using a general linear model (SAS, 1985).
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^S U L T S  AND D ISC U SSIO N  

T̂ol
^  °nged release porcine somatotropin w as seen to  have no effect on growth perform ance in the present study (Table 
] ̂  ^ ®Wever, the fee d : grain ratio was reduced in the pST treated animals (P=0.07). Also, dietary protein level (Table 

no effect on average daily gain, feed intake o r feed efficiency.

p0r •
tvere*116 somatotroPn1 as used in the present study had only m inor effects on carcass characteristics (Table 2). There 
¡jj n°  ntajor differences in carcass lean content between pST and control animals. However, significant reductions 

cass fet w ere evident and m ost o f  the m ajor organ weights w ere found to  be higher in pST treated pigs.

in P^tein was seen to cause several changes to carcass characteristics. In general, the dressing percent w as low er 
iflcrea S Pjaced on the higher dietary protein regime. However, fat thickness w as reduced and carcass lean content 
iflcreii m P'^s S*ven the higher dietary protein diets. For each 3% increase in dietary protein the carcass lean content 
the i v i f  approximately 5g/kg. Kidney and liver weights w ere increased and kidney fat reduced in pigs placed on 
iflcre ^ Cr dietaiy  Prote’n treatm ent (Table 3). The m eat com position data generally dem onstrated that bone content 

ase<t and fat content w as reduced by pST  treatment (Table 4).

highe*^ ° ^ meat quality, pST  w as found to cause several changes (Table 5). Principally, pST treated pigs displayed 
cqq ,. muscle pH  and m oisture content as well as a lower expressible ju ice  and drip loss. In addition, the a* and b* 
With [ tes system) w ere seen to be lower in pST treated pigs. H igher dietary protein w as seen to be associated 

0VVer marbling scores, less drip loss and a lower b* colour co-ordinate.

tyhde nST
Modest' 1 WaS 86611 to ^aV6 severa  ̂effects on meat quality in the present study, the effects on carcass com position were 
f0r ^  111 comparison to results from trials using daily injectable product. How ever, the results o f  the current study are 
’he an6 111081 *)art cons' stent with those o f  Knight et al. (1991) w here a six w eek im plant w as used. In all likelihood, 
ttigy ̂ arent discrepancies betw een the data obtained in studies using daily injection at the prolonged release product 

^  from the fact that the prolonged release products fail to stimulate an episodic release pattern in pST  peaks.

and f*1"88*to dw moderate effects on carcass composition, pST did cause several effects on m uscle quality. Both initial 
0 a PH levels w ere increased in pST treated pigs and a low er expressible ju ice  and drip loss w ere also seen. 

°pin also tended to  reduce the intramuscular fat content and L* value as well as raise the m oisture content
Soitoatotn
Hich
of D consistent with the results reported by Boles et al. (1991). Therefore, pST  may im prove the processing value 

p rk (less drip loss).

Di,
lean*81?  ̂ r° te'n were primarily evident by a reduced dressing percent, reduced fat thickness and increased carcass 
drip 10 6Wer e®x ts  ° f  dietary protein level on muscle quality were seen with the possib le exception o f  a reduced m uscle

intram uscular fat.
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i • Least squares means (±SE) of growth performance as affected by rpST or dietary protein level.

Control rpST ±  SE Pr

Average daily 
JS in jk g d - ' 0.88 0.90 ±0.01 0.459

P aily feed 
intake, kg 3.41 3.33 ±0.04 0.369

Feed:
Jgnn 3.88 3.72 ±0.03 0.069

Days on
Jested) 36.3 35.6 ±0.42 0.426

initial
^ i g h t ( k g ) 75.0 75.3 ±0.28 0.690

Final

106.7 107.0 ±0.32 0.585

„_______ Protein Level1
14% 17% 20%  ±SE P r

Average daily
«■Sainjcgd'1 0.91 0.87 0.87 ±0.02 0.626

P a*ly feed 
■^iakejcg 3.47 3.32 3.31 ±0.06 0.487

Feed:
42in__ 3.83 3.77 3.80 ±0.06 0.487

DaVs on 
■ ^ U d 2 _ 33.1* 37 .2b 37.5" ±0.74 0.002

initial

77.8* 75.5b 72.2C ±0.45 0.001

Final

107.3*b 107.7* 105.7b ±0.55 0.049

&iff«erent superscripts are significant at P<0.05.
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Table 2. Least squares means (SE) of carcass characteristics as affected by rpST or dietary protein level.

Control rpST ±SE

W arm carcass 
weight, kg 84.7 84.4 ±0.42 0.513 „

D ressing pro-portion,g k g '1
795 788 ±0.42 0 0 0 ^

Carcass 
length, cm 81.2 81.7 ±0.53 0̂ 24_L—

Probe:
Predicted lean
(g k g - 'y  
Fat thickness 
mm
M uscle depth 
mm

486

22.2

39.7

488

21.2

36.8

±2.2

±0.60

±1.31

0.295

0.035

o.oos^.

Actual: 
Carcass lean 
(g k g '1)y 
Fat thickness 
mm
M uscle depth 
mm

M uscle w idth 
mm

462

21.4 

46.1

80.4

461

20.2

44.3

80.7

±4.0

±0.003

±0.039

±0.50

0.785 

0.042 

0.047 | 

0.602 ;

R uler fat: 
Shoulder, m m  
lO ^rib , mm 
loin, mm 
lumbar, mm

43.9
26.6
29.1
22.5

42.9
24.8
28.9 
21.6

±0.58
±0.87
±0.44
±0.48

0.256
0.0 H
0.766

__0J9Z~,

Loin eye area 
cm2 30.9 29.6 ±0.38 0 ^ J
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Tabl,e 2 (cont). Least squares means (SE) of carcass characteristics as affected by rpST or dietary protein level.

Protein Level1
14% 17% 20%  ±SE P r

^ a n n  carcass

85 .5 ' 85.4* 82.8b ±0.71 <0.001

dressing pro-portion,g k g '1
798.3* 792.1* 783 .5b ±3.61 <0.001

Carcass
-iSigth^cm 81.7 81.4 81.2 ±0.53 0.649

Probe:

Fredicted lean
(g kg'l)y 

Fat thickness
48.2* 48.9b 49.1b ±0.39 0 .0 0 1

0 .0 0 1
■tim

Musd e  depth 
.nun

23.2* 21. l b 20.8b ±0.60
0.625

38.5 37.5 38.7 ±1.31

Actual; 
p ^cass lean
(gkg-'y 

Fat thickness
45.6* 46.2*b 46.6b ±0.90 0.030

nun

Muscle depth 
nun

22.5* 20.6b 19.3b ±0.87 0 .0 0 1
0.603

45.3 44.7 45.7 ±0 .49

^Bscle width
.n u n ^ 78.9* 80.8b 81.9" ±0.86

0 .050

RtHerfat;

SIS“*.«» 45.0* 43.5*b 41.8b ±1.01 0.007

loin b ,n u n 26.7* 25.7** 24.7b ±0.87 0.083
° m> nun 30.4* 28.8b 27.9b ±0.76 0.006

23.1* 21.9*b 21.0b ±0.83 0.047

[ ^ Fearea
29.9 30.3 30.8 ±0.66 0.423

* ^  1

y Values expressed as a proportion o f  live weight.
* Djg. s expressed as a proportion o f  w arm  carcass weight. 

6rent superscripts are significant at P<0.05.
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Table 3. Least squares means (SE) of body component weight as affected by rpST or dietary protein level-

Com ponent

(g k g y _________ Control pST ±  SE P___

Tongue 0.23 0.24 0.03
0 .469_

Kidneys 0.37 0.40 0.01
0.007_-

Kidney fat 1.87 1.61 0.05
o . o o i i

Heart 0 .36 0.37 0.01
0.559 J

Liver 2.01 2.13 0.03
0 .0 0 4 JI

Spleen 0.19 0.18 0.01
0 .537^

Reproductive
tract;bladder 0.63 0.62 0.03

_ 0 7 3 2 _

Lungs;trachea 1.64 1.82 0.03
_ o o o i ^

Full tract, 
alimentary 9.16 9.62 0.14

0 .022^

Blood 3.46 3.48 0.14
0 .9 0 9 ^

7



Table 3 (cont). Least squares means (SE) of body component weight as affected by rpST or dietary protein level.

Component
i a k ' ' ) y

Protein level1
14% 17% 20%  SE P

-lo n g u e 0.23 0.24 0.24 0 .006 0.461

-^ d n e y s 0.35* 0 .39b 0.42c 0.011 <0.001

S id n e y  fat 1.84* 1.80* 1.57b 0 .078 0.001

—Heart 0.35 0.37 0.37 0.01 0.114

—Liver 1.97* 2.06* 2.18b 0.05 0 .0 0 1

—§pleen 0.18 0.20 0.18 0.02 0.596

Reproductive
kii2ot'»bladder 0.62 0.65 0.59 0.05 0.447

M -Sg?;trachea 1.72 1.74 1.73 0.06 0.935

Loll tract, 
■»¿‘¡nentaiy 9.02* 9.44*b 9.69b 0.24 0.024

4 lo o d 3.76 3.20 3.46 0.24 0.075

Exi
jy Pressed as a proportion on final live weight. 

erent superscripts are significant at P O .0 5 .
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Table 4. Least squares means (SE) of carcass composition as influenced by rpST or dietary protein level.

Com position o f  cut (g Control pS t ±  SE P

kgy _____ -

Picnic:
0.990Lean 579 579 3.9

Bone 91 98 1.2
<o.ooiFat 330 323 3.6

O J9 0 ,

Butt:
0.190Lean 535 543 4.6

Bone 36 40 0.6
<o.ooi

0 /180 ,
Fat 428 416 4.7

Loin:
Lean 470 472 3.8

0.680
o.ooi
0/180.,

Bone 136 144 1.8
Fat 394 383 4.3

Ham:
Lean 578 580 3.5

0.750
0.008

_ J f 3 2 0 ,Bone 94 106 0.9
Fat 328 323 3.5

Com position o f  lean cuts 
(gkg-‘y
Lean
Bone 532 535 3.4

0.520
o.ooi
a o 8 0 jlFat (total) 100 106 1.0

367 359 3.5
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^ble 4 (cont). Least squares means (SE) of carcass composition as influenced by rpST or dietary protein level.
—

Composition o f cut (g Protein level1
14% 17% 20%  SE P

Picnic;
Lean 569* 585b 584b 6.7 0.032
Bone 94 93 96 2.1 0.414

_Fat 337* 322b 320b 6.3 0.026

Butt:
Lean 528* 537*b 552b 7.9 0.010
none 38 38 39 1.0 0.290

.¿at 434* 424**1 409k 8.1 0.008

Loin:
Lean 456* 47 l b 486c 6.7 <0.001
done 139 141 141 3.1 0.780

.¿at 405* 389b 373c 7.4 <0.001

Ham:
Lean
Bone

574 579 583 6.1 0.370
95 95 97 1.6 0.200

331 326 320 6.1 0.200

Proposition o f  lean cuts
(gkg")X
Lean 
Bone 

Fat (total)
524* 102 534*b 534*b 5.9 0.006
374* 103 104 1.7 0.430

363*b 352*b 6.1 0.003

* Av
» ç  erage composition o f ham  loin, butt and picnic.
* °T individual cuts.

erent superscripts are significant at P O .0 5 .
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Table 5. Least squares means (SE) of meat quality parameters affected by rpST or dietary protein level.

Control pST ± S E P

pH  (initial) 6.17 6.23 0.02 0.049

pH  (24h) 5.51 5.57 0.01 0.002

Init'l carcass 
temp. (°C ) 40.3 40.2 0.06 0.138

24h carcass 
temp. (°C ) 1.8 1.8 0.03 0.405 .

Colour
score 2.9 3.0 0.03 0.316

Structure score
3.0 3.0 0.02 1.00

M arbling
score 6.7 6.6 0.15 0.543 _

M inolta:
L* 49.56 49.12 0.30 0.302
a* 8.01 7.61 0.16 0.089
b* 1.43 0.85 0.12 0.001

E xpressible juice, glOOg'1
23.05 20.75 0.53 0.003

D rip  loss, glOOg"1
3.2 2.5 0.16 0.004

Shear value 

_0<g)___________ 5.6 6.0 0.13 0.062

M oisture,
glOOg'1 73.3 0.11 <0.001

Intram uscular 
fat, glOOg'1 3.6 0.47 0.504___|
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(cont). Least squares means (SE) of meat quality parameters affected by rpST or dietary protein level.Table 5

Protein level1
14% 17% 20% SE P

-Hiilmitial') 6.20 6.20 6.20 0.04 0.982

-EiTi24h) 5.52 5.54 5.54 0.02 0.073

^ ’1 carcass
40.4 40.2 40.2 0.11 0.087

24h carcass
1.9 1.8 1.8 0.05 0.128

Colour
ŝcore 3.0 2.9 2.9 0.05 0.174

Structure
ĉore 3.0 3.0 3.0 0.03 0.611

Garbling
■«Sore 6.3* 6.9b 6.8b 0.26 0.048

Minolta-
l *
a* 49.65

8.04 1.50*
48.82
7.81
0.94b

49.54
7.58
0.99b

0.51
0.28
0.21

0.221
0.261
0.014

ExPressible
- iH i^ lo O g - 1 22.48 21.84 21.38 0.93 0.492

loss, glOOg'1
3.2* 2.8*b 2.4b 0.28 0.019

^ « r v a lu e .

5.7 5.9 5.8 0.23 0.633—

Moisture

73.4 73.5 73.8 0.19 0.146

l^am u scu lar
M ^ O O g - 3.9* 3.3b 3.3 0.81 0.023
*

Afferent superscripts are significant at P O .0 5 .
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