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CarCa rneat quality parameters were measured in an experiment with 520 pigs belonging to the same
^ visuaiqUaUty 8rouP (A A )-a ^sessment was made, and the rigor mortis development of the h a m  and the pH-values of the 
I'he q loin were determined in the slaughterline.

a U Y of the m.long.dorsi was judged, by using a visual scoring system, the G6fo colour method 
Jhe'ConsnjUStency measurement, twentyfour hours after slaughtering.
^evelrv Slstency was measured with the same apparatus which had been used for the rigor mortis 

determination.
°w n a rapid postmortem development affects unfavourably the meat quality. Therefore it seems 

^ strikCOntroversial that the consistency improved with a rapid postmortem development.
close relationship between rigor mortis and consistency regardless of other quality

VlA!lELA,rioN  E N T R E  L E  D E V E L O P P E M E N T  D E  L A  R I G O R  M O R T I S  E T  L A  C O N S I S T A N C E  D E  L A
d e P o r c

SYb E SMA
»stitw  de recherches de la zootechnie "Schoonoord", Zeist, Pays-Bas

j^elques Une étude sur 520 porcs de la m ê m e  catégorie de la qualité de carcase (AA) était de lier 
® PTî, j Baramfetres différents de la qualité de la viande mesurée 24 heures et 45 minutes post mortem. 

¡>̂0l,tern ^ rigor mortis et une notation visuelle sont utilisé pour estimer la qualité 45 minutes post 
| R«Uresans jambon et en m ê m e  temps le p H  de la longe.
Il aPr^ s l'abattage le qualité de la noix de côtelette a été déterminée par une notation visuelle,
B ®st biene Gdfo et par une détermination de la consistance (méthode rigor).

Cej connu qu'une évaluation assez rapide de la rigor mortis fait détériorer la qualité de la viande. 
°rtis e'e etude une relation étroite et positive est démontré entre le développement rapide de la rigor 

a consistance de la noix de côtelette.
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In einem Experiment mit 5Z0 Schweinen aus derselbe Karkasqualitätsgruppe (AA) wurden verschiß 
Fleischqualitätsmerkmale gemessen. • g0r
Während des Schlachtens wurden die Schinken (und Lenden) optisch beurteilt und auch die pH und 
Mortis Entwicklung gemessen.
Nach 24 Stunden wurde die Qualität der M.Long.Dorsi 
Methode und eine Konsistenzmessung fand statt.
Die Konsistenzmessung geschah mit demselben Gerät wie es für die Rigor Mortismessung gebra^c 
wurde.
Wie bekannt ist, verschlechtert sich die Fleischqualität durch eine zu schnelle Post Mortem 
Entwicklung. Deswegen war es ziemlich unerwartet dass die Konsistenz besser war beim schnellen 
Rigor Mortis Ablauf.
Es zeigte sich eine Beziehung zwischen d e m  Auftreten der Todesstarre und der Konsistenz des 
Fleisches 24 Stunden später, unbeeinflusst durch d̂ ie anderen gemessenen Qualitätsmerkmale.

festgestellt durch ein visuelles System, die G^°

COOTHOlilEHME M E W  noCT-MQPTAJIhHÜM MCXO^OM CMEPTEJibHOrO OiiO'iEHEHHfl 
M IUIOTHOCTM) CBHHHHü
B.Ca6ecua, H M  ataBOTHOBOflCTBa "CxooHoopn", r.3eacT, rojuiaHflafl

B ycjioBHH 3KcnepMMeHTa c noroxoBBeM 520 jkmbothhx onaHanoBoa KaHecTBeHHoa 
CKejieTHoá rpynnii (AA) óhjih npoH3BeneHH HSMepeHHH pa3JiaHHí¿x oTjiaHHTejiBHHX 
xauecTB Maca.
Bo Bpeua yfiofl onopoK ( a jisatny ) noflBepraxiT onTauecKoa aTTecTapaa, a Tanate 
np0H3B0flHT H3MepeHHe pa3BepTHBaHMH pH H Rigor Mortis.
Ilocjie HCTe^eHHH cyTOK npon3BOflHT onpeflejieHHH KanecTBa Long. Dorsi
npa noMoniH HarjinflHoa CHCTeuH fiaarHocTHKa, ueTo^a Gofo a H3MepeHaa iuiothocth.

JJjia H3ueHeHHH iijiothocth nojiy'nui npaMeHeHae tot ate catana npafiop, KOTopua 
6 h j i wcnojiB30BaH f í j iH  M3MepeHHH Rigor Mortis. KanecTBO Maca, naK n3BecTH0, 
b ycjioBHHx üepecnyp 6ncTporo acxofla Post Mortem yxyumaeTCH a nosTOMy Coto 
BnojiHe HeoatanaHHHM, hto iuiothoctb ónjia Jiyume b ycjioBaax ÓncTporo acxo^a Rigor 
Mortis. Bujio ycTaHOBJieHO HenoTopoe cooTHomeHae Meatfly HacTyiuieHaeM CMepTejiBHoro 
OKO^eHeHan a iijiothoctbk) linca nocjie acTeueHaa cyTOK 6e3 Toro, hto6h spyrae 
a3MepneMhie qepTH KanecTBa ona3ana nanoe óh to Ha lhjio BJiaHHae Ha btot npouecc.
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'■ODUCTION
‘he lit ScribV " '  literature the relationship between postmortem metabolism and the ultimate meat quality is often 

^ Scribed (Verdijk ____ ' • • '  * r > n c \  n c r  _h  ^  +v,o nalpnpRs. softness and the extent ottverdijK, n n V T M a r t i n V t ,̂ “ l975). P S E  meat (i.e. the paleness softness and the extent of 
0b8f U °n) is frequently linked with rapid pH fall and a fast rigor mortis development. D F D  meat is
By !FVed in stiff carcases with a very limited p H  fall. that
aV Measuring the consistency of the m.long.dorsi 24 hours post slaughter we checked the hypothesis that 
C Pld riB°r mortis development would also affect unfavourably the consistency. Another aim of h 
byPeriment was to investigate if it was possible and practical to predict the ultimate meat quality of the loin 

Edging the carcase visually on meat quality (colour, rigor) at the m . s e m i m e m .  45 m m .  post mortem.

TRIALS a n d  m e t h o d s

tit? Pigs of about 100 kg (consisting of the Dutch Landrace breed or crossings between the Dutch Landrace 
V i  he Large White (Great Yorkshire)) at 5 slaughterhouses several meat characteristics were measured 
4iitl"8 slaughtering and 24 hours post mortem. In order to prevent the introduction of variation due 
(4a fnt types and conformation all animals were chosen to belong to the very meaty carcase
V  ---- • - ..............

rl ‘•yj-'es ana coniorinduuu an aiununo ------ _ . \
assification according to the C o m m o n  Market classification system). , ■
the slaughtering (45 min. post mortem) the p H  of the h a m  and the m.long.dorsi. and the rigor 

V’°tdi*'~ i ~ - 9. ' , /, . ., , j _x___ i---q ¿lcn Viprr> was mdtred visuallv accordings the slaughtering (45 min. post mortem) the p H  oi the n a m  ana m e  ‘d i ™  tn
4 f0'u; lng to Sybesma (1966) of the h a m  were determined. Also the h a m  was judged visually accord ng 
5«fo Class scoring system. The following day a visual four class scoring system of the m.long.dorsi,

CO 1 r\ 1, _ . , 1 ,  • _ 1    n.ivi vwv urn O 11 cpr)Ôfo ass Scoring system. I he loiiowmg aay a visual 
The c°iourmethod and a consistency measuring was used.
^ter0nsistency was measured with the same apparatus as was used for the rigor mortis ^evelopme 
%  R a t i o n .  The principle of this method is that the counter pressure of the meat against the pressure of 
Cut Apparatus gives reliable information about the consistency. The apparatus is placed on the transversal 

tlle m.long.dorsi.

BesULt s a n d  d i s c u s s i o n

Co
the
Ï

>Latlimals of the different slaughterhouses were pooled together on the assumption that the intra animal iPPa-riR_„ m  m e  autereni s a g . Tn table I the distribution of the carcases overais Of the different slaughterhouses were pooiea logemei un m e  7“
viari«on had not been influenced by the slaughterhouses. In table I the distribution of the carcases over
sUal quality classes of the m.long.dorsi is given.

lfi L  Visual score of the m.long.dorsi 24 hours post m o r t e m  related to meat quality characteristics
measured 45 min. and 24 hours post-slaughter■Oft" -fee-dors,

24 score* 
8 Post m

N  45 min. post slaughter
h a m  muscle p H  measurement (°)
rigor** visual score m. semim. m.long.dorsi

24 hours post slaughter 
Göfo value (o') Consistency 

value (o')

12 I 
45 II 
73 III

1, 2, 3 + 4 
1,2, 3 + 4

6.58 (0.20) 6.48 (0.16) 71.3 ( 6.6) 6.7 (1.9)
6.44 (0.25) 6.40 (0.29) 75.7 ( 6.8) 8.0 (2.1)
6.23 (0.28) 6.27 (0.40) 75.0 ( 6.4) 8.4 (2.1)

14 I 
64 II 
86 III

1
1, 2, 3 + 4  
1, 2, 3 + 4

6.51 (0.22) 6.50 (0.14) 61.1 ( 8.1) 5.6 (1.7)
6.34 (0.25) 6.31 (0.26) 61.5 ( 8.0) 6.6 (1.7)
6.14 (0.21) 6.10 (0.22) 61.6 ( 8.7) 7.1 (2.1)

4 I
36 II
90 III

0 I
25 II
71 III

1 6.35 (0.10) 6.20 (0.18)
1, 2, 3 + 4 6.14 (0.29) 6.05 (0.30)
1,2, 3 + 4 5.86 (0.34) 5.82 (0.21)

40.8 (3.9)
45.5 (12.1)
49.6 ( 9.0)

4.8 (0.5)
5.7 (0.7)
6.4 (2.0)

1
1,2, 3 + 4 
1, 2, 3 + 4

5.82 (0.33) 5.80 (0.26) 44.1 (10.8) 5.0 (1.9)
5.76 (0.23) 5.70 (0.19) 38.6 ( 9.8) 5.7 (2.0)

3 * 0r slightly D F D

Ps|htly PSE4 , 8lÿhtl

# *
I = no Rigor
II = onset of Rigor
III = Rigor
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Figure III (table I) Relation Rigor development, 
consistency and visual score 
m. long. dorsi.

I = no Rigor
II = onset of Rigor
III = Rigor

Table II gives the distribution of the number of animals over the long, dorsi quality classes and the ng°^ 
classes. This distribution is significantly different in the separate groups. Most carcases are air e a y  
rigor 45 min. post mortem. There is a very clear indication that non rigor carcases give the best m
quality. rtii
Table II. The distribution of the 24 hours visual score of the m.long, dorsi over the different rigor 

classes (number and percentages)
L ong.dorsi 
Visual score* Rigor development**

III
N u m b e r  (%)

24 hrs post mortem I II

1 12 (9) 
(40)

45 (35) 
(26)

73 (56) 
(23)

130 (100)

2 14 (9) 
(47)

64 (39) 
(38)

86 (52) 
(27)

164 (100)

3 4 (3) 
(13)

36 (28) 
(21)

90 (69) 
(28)

130 (100)

4 - (0)
(0)

25 (26) 
(15)

71 (74) 
(22)

96 (100)

30
(100)

170
(100)

320
(100)

520

1 = normal or slightly D F D
2 = normal
3 = slightly PS E
4 = P S E

**
I = no Rigor
II = onset of Rigor
III = Rigor

The distribution of the p H  of the m. sem i m e m .  and m. long. dor si (table III) shows the fa m i l ia r  relatioi1 II III 
of a progressing rapid p H  fall together with a faster rigor towards the development of P S E  meat.
Table III. The 24 hours visual score of the m. long, dorsi related to the rigor development in the carc 

the p H  measurement in the m .  semimembranaceus and the m .  long, dorsi 25 min. pos

¡hip

;ase
hteI

L ong. dor si 
Visual score 
24 hrs post m o r t e m

pH¡ m. 
Rigor I

s e m i m e m b r  
Rigor II

1 6.58 6.44

2 6.51 6.34

3 6.35 6.14

4 - 5.82

Rigor III
pH^ m. long, dorsi 
Rigor I Rigor II Rigor

6.23 6.48 6.40 6.27

6.14 6.50 6.31 6.10

5.86 6.20 6.05 5.82

5.76 5.80 5.70

Figure I (table III) Relation Rigor development, ^,6'' 
pHj and visual score m.l°ne

I = no Rigor
II = onset of Rigor
III = Rigor
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We relate colour (GOfo) and consistency we see the following distribution (table IV).
IV. The 24 hours visual score of the m .long .dors i related to the r igor development of the carcase

45 minutes post slaughter, the GOfo colour values and the consistency values of the m.long.dorsi
24 hours post slaughter.

y^g-dorsi 
¿4 aal score

rs post mortem 
1 
2
3
4

Consistency values
m.long.dorsi 
Rigor I Rigor II Rigor III

m.long. 
Rigor I

dorsi
Rigor II Rigor III

71.3 75.5 75.0 6.7 8.0 8.4

61.1 61.5 61.6 5.6 6.6 7.1

40.8 45.5 49.6 4. 8 5.7 6.4

44.1 . 38.6 - 5.0 5.7

Figure II (table IV) Relation Rigor 
development, colour and 
visual score m.long.dorsi.

I = no Rigor
II = onset of Rigor
III = Rigor

! S  this table the evidence is clear that the colour is hardly affected by the rigor development.
i  . . ■■ 1 n. ______________ A

tctuie m e  eviucm.c ----
Mo»® lcally no difference could be assessed. . rr>_trarv to our assumption,within the same
W .  Uprising is the outcome of the consistency measure ’ onsistencv These differences proved to be
'tX* class the rapid rigor development affects favourably ̂  of the same quality
Ml; sulCally significant. According to visual judgemen rarcases. The explanation might be that the
Mpuib°w  a better consistency if it is originating r o m  sarcomeres than when rigor develops more
; C ' sa«et of rigor is more likely to induce a shortening of l .  T o  expec a dirference in tenderness.
H0 , y* This would m e a n  that within the quality classes one could also expect

itc“mere length was measured however.
SdUeUre studies of post m o r t e m  metabolism the connection between consistency, rigor development and 

i^ess deserves further attention.
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