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BACKGROUND

Collagen, the main component o f muscle connective tissue, greatly influences beef toughness. Properties rather than concentration of 
collagen play an important role in determining meat quality (Bailey and Light, review, 1989). Concerning pig meat gelatin resulting 
rom collagen thermal solubilization is involved in the cohesion o f cooked products, for example ham slices It can be expected that, as 

observed m the bovine species (Hill, 1966; Bailey and Light, 1989), the properties o f muscle collagen can change whh ag^Tn the p i-

OBJECTIVES

The purpose o f this study was to describe the age-related changes in intramuscular collagen characteristics o f  pig muscles from birth

1 ?  D  w ï e "  e d 8ej  mUSCle/  difnerri ?  ,ocation - h a m )  and amount o f œ l la g Ï Ï  (Bdand JMonin, 1987) were used . Longiss,mus dorsi (LD) and Biceps femoris (BF). Collagen content and heat-solubility were determined
an immunohistolocation o f type I, III and IV collagens was investigated on both muscles taken at four different stages o f growth. 

METHODS

IB W W ?n fd av J8m Wi ite X •Lar8r  X Landrace) pigs were used- They werc slaughtered at 4 stages : birth (1.5 kg body weigh' 
S  n T  I  ¡ b,egl" mng 0 f the,  fattenmg Penod (30 k§ BW '  79 days) (30), middle o f the fattening period (70 kg BW / l28

from 8 different toe ra  P ^  $7 a ™  u 164 ^  ° ° 5)' EaCh gr° Up COntained 8 pigs <4 castrated ™ Ies and 4 femaleS)trom 8 different litters. Pigs were fed ad libitum with standard diets all along the experiment.
uscle samp|es were taken on the day after slaughter. For stage 1, the entire LD and BF muscles were taken At the other stages a 3'

f r ^ e t i e T n o w d e r 5 i d I  / “ ?  ^  m¡ddle P3rt ° f  LD (at the IaSt rib level> and BF muscles, trimmed of épimysium minced 
freeze-dned, powder,zed and stored under vacuum at -20°C before biochemical analyses From one pig per group a small piece of L»
and BF muscles was taken in the middle part o f the slice, frozen in isopentane cooled by liquid nitrogen^ndStored at 80°C uoti1

r ent WaS determined according to Bergman and Loxley (1963). Data were multiplied by
according to S Í  0  9661 ^ PreSSed “  mg per 8 ° f  dried musc,e- Heat-solubility was determiné

S T v T  35 percentage f '“ “-«en content. All determinations were performed in triplicate, t o *  
TT .nH .nti h ’ , n  “ llagenS WaS lnveSt,gated ° n transverse serial sections using rabbit anti-bovine type I anti-bovine tyPe 
i  ih l l  t  "  T  n  CO gT  antlserums (Institut Pasteur, Lyon, France), and fluorescein (FITC)-conjugated mouse anti-rabb¡t

Î S SeC°,nd r ib° dy Bi° ChemiCal data W6re SUbmkted t0 a" - 4 *  of variance using «* 5A8 GLM prodecure (SAS, 1989). Stage o f growth and sex were considered as fixed effects in the model

RESULTS AND DISCUSSION

n i ? ”/  T Í  ĥ at'Sol̂ bl! ity  f  collagen. In LD muscle, collagen content markedly decreased from birth up to stage 105 (p< OOD-
S  aî t h e 7 een r d Staf  (50°/o) (Table The percentage of hea'-soluble collagen decreased from b iS u p  to siage 
castrated* m a l ?  T / t  f  morf  and more slowly thereafter. No influence o f sex was found on collagen content w h e ^ 5
n= 06 C ^ l i a hlgher collagen heat-solubility than females (average across stages of 30.9 and 27 5% respectively'

°D< n o n U r  H*16" ratn irth tĥ u  any °ther Stag6S °fgr0Wth (Table »  !t strongIV decreased between
f  n j  JJ  8 30 (50/o’ p<-0B1)> as observed in LD muscle, but remained quite constant thereafter. Heat-solubility o f BF collage 
o lowed the same general trend than in LD, with a decrease all along the growth, particularly during the first months o f life Sex

r S r ?  °” " T S  ° r * * * * *  °f,C0lla8e" in BF I" both .he decrease in I,L,-solubility w t  due t»>
meolMhl, rñll í *  '  con,' nt *" ,lon8 lh,s i>erlod- 'P “ “ 11» between birth and stage 30 (60%, pe.OOl/whereas amount »(
r n Ï Ï Ï l  r  dec,reasedbe3”  b,rth and stage 30 (40%, p<001) and remained constant thereafter For each stage of g r o ^ ’
B , 8 ."  '"d'iv'f" ^  L°  <'3°°/o’ p< 001  ̂ ,n accordance with results obtained in 90 to 100 kg live weight pig5
Baland and Monin (1987) and Pertersen et al. (1994). Collagen heat-solubility did not differ between LD and BF Whatever the g r o ^  
stage, as reported by Boccard et al. (1979) in the bovine species. The higher collagen content obseded t h e V

d cP muscle col agen content during growth are consistent with results obtained in bovine muscle from neonatal period up to 
tage (Boccard et al„ 1979, Nishimura et al„ 1996), and in pig muscle betwen 29 and 64 kg BW (Andersenet7 1 9 9 2 )  

a large increase m myofiber diameter was observed during postnatal growth up to stage 105 (figure 1), leading to a "dilution" °f 
'T1US|,U ar CO agen’ the sanations in LD and BF collagen content between stages 30 and 105 were rather small suggesting tll3t 

some collagen is still synthesized in muscle at stage 105. The decrease in collagen heat-solubility during growth obseived^n this stu# 
s in agreement with earlier findings o f Hill (1966), Boccard et al. (.979) and Nishimura et

decrease in collagen solubility at stage 105 means that collagen crosslink maturation still takes place at this stage o f growth 
“  ‘ ^  o f  collagen types Specificity and control o f antibodies were tested in the pig as ̂ ^ S r L d  b^L istrat et

stage 0.5lnt r e O, d: ^ “ r S ° bSerVei h6' ? 6" LD and BF mUScleS’ results are Presented only for LD (Figure 1). From birth up t0 
W lfateve^he sta le  o f^l n^ ih  ^  m ,perlmys>um and endomysium, while type IV is located exclusively in e n d o m y s^
Whatever the stage o f growth, immunolabelling with anti-type I collagen antibody is very strong and much weaker with anti-type &
particuiarly in perimysium. In endomysium, labelling with anti-type IV is higher than with anti-type I and III collagen a l , bod.es. 0 *
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I n c l u s io n

The
\ j j? resent results show large age-related changes in amount and heat-solubility o f porcine muscle collagen, whereas location of type 
first anC* ^  c°Magens was not modified from birth up to usual slaughter stage. Major decrease in collagen content occured during the 
slaueh°nthS ° f  growth’ while colIaSen heat-solubility was still decreasing up to 105 kg BW (5.5 months old). This suggests that 

8 ter age o f pigs could therefore be an important factor in the determination of the textural properties o f meat and meat products.
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Table 1. Influence of growth stage on amount and heat-solubility of collagen in L. dorsi and B .fem o ris  muscles.

L. dorsi B.femoris
C0na . 1 30 70 105 Sign3 1 30 70 105 Sign3
Heat , (mg/g- 42 6 a 2 1 7  b 19 9 bc 17.0 c *** 59.7 a 28.7 b 27.9 b 26.4 b ***

solubility (%) 43.8 a 33.2 b 22.5 c 17.4 d *** 45.8 a 32.6 b 25.0 c 18.2 d ***
3 . . .  = P <.001. Means within row affected different letters differ significantly (P <.05).

F‘gure 1. Immunohistochemical analyses with antibodies directed against type I, III and IV collagens on tranverse serial 
sections o f L. dorsi muscle taken at different stages of growth. P : perimysium; E : endomysium (X 20).

1 30 70 105
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