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S U M M A R Y

m “  P gS ( P ° ° 5) Heavier pigs had longer myofibril fragments 4 days post-mortem than ad libitum fed pigs fp<0 011 Extent o f  

IN TR O D U C TIO N

studying^the ê vofibri|Pfra^ome X  ^  T " 8 f° r 3 consumer The Pr°cess o f  tenderization can be evaluated by

s S P r ^ l ? ”odig 1984, Fernandez and Tornberg, 1994) although the relationship in case o f  pork is not so strong8 Different biological factors as

c o m p le S ’i ^ T a y  aXndm8 0 Í  T T  T Í T u  J" P° rk’ “  *  faSter than in beef’ veaI’ lamb> 50%  o f  tenderization iseompietea in ¿ a  ays and 80/o in about 5 days (Dransfield et al. 1980-81). To our knowledge the effect o f  aoe anH/nr
process o f  myofibril fragmentation post-mortem in pork has not been studied. 8

t. J th7 ,m ° ! , th‘S,WOrk was t0 dlfferentlate the effect o f  weight at slaughter from the effect o f  age (effect o f  dietary restriction! on 
the extent o f  myofibril fragmentation and consequently texture profile in pig longissimus muscle Y

M A T E R IA L  A N D  M ETHODS

Animals Ninety-two castrated males, crossbred (Landrace x Large White) x Duroc, four siblings from 23 litters were allocated 
o 4 experimental groups, pigs slaughtered at 100 kg live weight either fed ad libitum (A100) or restricted (R100) and pigs slaughtered at 
130 kg either fed ad libitum (A130) or restricted (R130). Average ages at slaughter were 160.6, 187 0 210 7 241 3

2 ?I Z Z f p  y °,gge;  pen; ed and Started the expenment at 30 kg Feed consumption and feed conversion r S ^ K d S d
p g. lgs were slaughtered in a commercial slaughterhouse by a routine procedure (electrically stunned, chilled at 4°C).

t. • LHe™ Cal' P hyslcal sensory analysis. Samples were taken from longissimus dorsi muscle (L D ) at the level o f  6-14 vertebra 
horamca. pH was measured one (PH1) and twenty-four hours post-mortem (pH24) at level o f  13-14th nb Water 1%) cnide I t e m s  

( o) (Neumann and Bass er, 1976) and intramuscular lipids (IM F A T % ) (Folch et al., 1957) were determined on a first sample taken 1 
our jiost-mortem. Dnp loss (/ ») (modified method o f  Taylor, 1972 and Penny, 1977), length o f  myofibrils (urn) (LM F1 ) (Olson et al 

1976 and Fernandez and Tornberg, 1994) and collagen content (Mat.ssek et al., 1992) were measured on a S c o n ^ a m S  X n  5

r X e r L e n g t h T f  m V h l  X Í ’ ^  'aken 24 h° UrS Post-mortem was left to age at 4°C in the laboratory until 96 hours post- 
a„ d X z ^ s X d t f 2 0 ° C X ? 2 ¡ ¡ 7  <LM F4> was the"  mcasured and the remaining sample was vacuum-packed
to LMFe e 0 l ; - ° fC T  SenSOry 3 mstrumental analysis. A  myofibril index (M F I) was calculated as the ratio o f  LMF4
w e r e X í e J Í  T  f  f° r ! T SOly 3" d ,lnstrumental analVs,s were roasted at 175°C to an internal temperature o f  70°C Five panelists

r p p r e e X t  * * * ?  “ “ í  C° atmg and JU'CmeSS ° n 3 S“ po*nt scale with ^  S
K S  PerpendlCUl3r (CUt^ rp> 3" d paraIlel ( cut_Para)  to muscle fibers using an

rw t J i aT ,Cai T alyS,S' Datf  were subjected t0 an ana|ys,s o f  variance (G L M  procedure by SAS) evaluating the effects o f  weight 

L  m a £  ( ^  (W *R ) and htter Mult,Ple comparison o f  means o f  four treatment groups

° f  * ■ * “ “ “ * "  PH , dependent, pH* 1

RESULTS A N D  DISCUSSION

A 1 3 0 ^ S  " ' S i F° y r r SCUâr oat’ the effeCtS 0 f welght and feedlng regime were addltlve The highest levels were observed in 
132% ) "  }  m amm3lS 0  92%X Whlle A10° 3nd R13°  pigs exhlbited similar intermediate contents (2 31-

pigs (5 s f v T s f X X s ^ W e  nbse* ^  weight or dietary restriction. pH24 was significantly lower ,n 130 kg than ,n 100 kg

Sian ad lib im tnfrf ¿ g s (“ ^ 7  \ Z ¡  ^  ' ' ° n ”  '“ S <%)' reS'™ ted ^  d"P  »

Myofibril fragmentation. Animal age and/or dietary restriction had a significant effect on LMF1 older restricted o.gs exhibiting 
onger fragments than younger, ad libitum fed p.gs (20.15 vs 18 41, p<0.05). pHI had a s j g m f i c J ' ^ i í I ^ ^ S ^  

grnents bemg s h o ^ r  with increasing pHI In PSE pork there was nearly no fragmentation (M F I index app 1 00) LMF4 (13 15 vs

“ T  ( ° ™  I s °  p<°  0011 were hi* h er»  13« «6  than in 100 kg ptgs Neither LMF4 nor M FI w S m t a S
atTected by resm a,on ( ,g e )  w ith » weight group This result is indicative o f  a slower lendenzalion process in heavier pigs On the other
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and, age at a given weight does not seem to affect the rate o f  myofibril fragmentation.

j_j Sensory and instrumental analysis. N o  significant effect o f  weight or dietary restriction on texture profile was observed.
0wevei-; tenderness (5 44 vs. 5.24, p<0.10) and chewiness (4.90 vs. 4 80, p<0.10) tended to be slightly lower in 130 kg than in 100 kg 

vŝ 4  ^ ese resu t̂s correspond with the data obtained on LMF4. Cut_para was significantly higher in 130 kg than in 100 kg pigs (  45.6 
jes ^-4, P<0 05), while cut_perp tended to be higher in restricted than in ad libitum fed pigs. These results are indicative o f  a slightly 
q S tender and less chewy meat in heavier pigs, in close accordance with the slower process o f  tenderization occurring in these animals. 

n me other hand, age at given weight does not seem to affect pork meat texture.

Co n c l u s io n

liv Meat from pigs slaughtered at 130 kg live weight was slightly less tender and less chewy than that o f  pigs slaughtered at 100 kg
ft*  ** weight, irrespective o f  their age at slaughter The reduced tenderness o f  heavier pigs can be related to the lower extent o f  myofibril 

gmentation post-mortem observed in these animals The reason why myofibril fragmentation was affected by weight at slaughter 
n'ains to be investigated.
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Fable 1 ; Chemical, phisical and sensory traits o f  LD  muscle in pigs o f  different weight and age groups

Slaughter weight 
Feeding regime 

•>—_  Treatement group
A D LIB
A100

100 kg
RESTR
R100

AD LIB
A130

130 kg
RESTR
R130 W R

EFFECTS
R *W Litter pHl

Traits

Age at slaughter (days) 
water (% )

Proteins (% )
Collagen (% )

JMFat (% )

160.6 a 187.0 b 210.7 c 241.3 d * * * * ** NS NS
74.33 a 74.41 a 73.39 b 73.75 ab * * * NS NS *

21.99 22.03 22.49 22.27 ** NS NS *

0.50 a 0.46 b 0.48 ab 0.47 ab NS ** NS **

2.32 a 1.92 a 2.88 b 2.31 a * * * * * * NS * * *
PHl

PH24
6.05 6.07 6.08 6.02 NS NS NS NS
5.64 5.58 5.54 5.55 * NS NS NS

9.02 ab 10.67 be 8 36 a 11.26 c NS * * * NS *

CMF1 (urn) 
CMF4 (urn)
\JFi

19.37 20.01 17.40 20.29 NS * NS NS NS
11.21 ab 10.33 a 11.69 ab 14.55 b ** NS + NS * * *

0.57 a 0.53 a 0.67 ab 0.73 b * * * NS NS NS ***

*enderness(l-7)
J!ral sensation (1-7) 
Chewiness (1-7) 
Mouth coating (1-7) 

Juiciness (1-7)

5.50 5.39 5.24 5.23 + NS NS NS
5.06 5.09 5.15 5.18 NS NS NS NS
5.12 4.89 4.79 4.80 + NS NS NS
3.93 3.68 3.62 3.60 NS NS NS NS
4.94 5.10 5.08 5.07 NS NS NS **

J N je r p  (N ) 
C^liLpara IN')

57.0 62.0 60.2 61.4 NS + NS * * *

40.8 44.0 45.2 46.0 * NS NS NS

* p<0 . 10

** P < 0.05 

n *  P < 0 °1
p <  0.001


