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s—£P d u ction ^

I F°r the last thirtY  years many research-workers have been engaged in the 
l i g a t i o n  of the post-mortal changes in the meat of slaughter-animals. 
Normally these changes involve a decrease in the pH value in which pro- 
Qany factors are active, like the fatigue and stress factors,
^ PH value that is too high as well as a pH value that is too low render

CeSs

Ij6̂ nieat no longer or less suitable for consumption or for the w o r k i n g  into 
Products like canned ham and raw sausages.

° u t
Within the framework of a more extensive investigation we wished to find

fle!Vei

V i  4"1-

an ad e q u a t e l y  great number of slaughter-animals, how the pH value
°Ped after the death and what pH values can be found with apparently

V,
ealthy and approved slaughter-animals.
e data are k n o w n  about this phenomenon in the literature but in gene-

’

I on^Y relate to small numbe rs and then mostly to sick animals or to
slaughtered for emergency reasons.

toi /
(19^6 \ i?00y ( 1930), Schoon (1931) ad pjstma (1952 and 3 5 4 ) ;  Scholemann
(l92qv * k,/ewer ( 1 9 3 7 ), Callow, Bate-Smith a.o. ( ¡933-1537)» Schön and Stcsieck 

» Lawrie (i9 6 0 ), Briskey and W-'oner-Pedersen ( 1 9 6 1 ).

?' ^ l ^ n d m e t h o d s .

n this c o n n ection mention should be made of the investigations of the

V*th hange in pH value du r i n g  2^ h o u i 3 after the s l a u ghtering was checked
40 f a t

calves, 48 cows ar.d 80 pigs, always in the n. gracilis.,  i -------- ----- -------------- r  — --------- 1/ ~ ----  -------------o -------- — — ~ •At f' *
Xed m o m e n t s  the pH valuo wr.~ m e a s u r e d  by mea n s  of a portable pH re-

V the make PHILIPS or E L ECTRO:ACT with ELECruOFACT spoar-pcint electro-

<
er 24 h o urs after the s l a u g h t e r i n g  che pH value was measured of 93

Cal v e s , i? c
S, '^5 cows, 2 0 0 pigs of 7 5  - 1 9 kgs and 42 older sows of 1 0 0 - 5 0 0

Th< aPparently healthy and at any rate approved animals.
^  tHj_n l i g h t e r - a n i m a l s  remained in the s l a u ghtering hall for about 1 5 - 5, a t e 8

/ ter the slaughtering, then they were transported to the cold
' U e m *' about 1 . 2 0 C).All

% t s
as'irements were made in the r athoir of Utrecht.

Of
--- S®a8urements.

dQta o t t ained have beer, l^id down in the f o l l o w i n g  tables. We rea-iL  .
s Way  of r e cording cay be m i s l e a d i n g  in some cases, :*t it has

3he
C,'n v e h i e n t l y  as possible.

r  c U r l f y  , ■________

bott
v i*  aatters it is pointed out that not at each moment indicated W3 and c - ’

0,1 o f  t a b l e a -
a 4veg could be measured, but only the numbers mentioned at thr

In a f » U o v t n g publication more detailed data will be given.
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Review and conclusions.

The data obtained by the measurements have all been laid down in tables 
in such a way that easy interpretation is possible.

1* Briskey an(i V i s m e r - Pedersen (i9 6 0 ) checked by means of recorders the pH 
pattern in 20 Danish Landrace carcasses
The continuous recordings from these carcasses depicted at least four 
distinct types of post-mortem pH patterns;
1. a slow gradual decrease to an ultimate pH of 5 . 7  - 6 . 3

2. a gradual decrease to about 5-7 at 8 h., with an ultimate pH of 5 . 3  -
- 5.7

3. a relatively rapid decrease to about 5.5 at 3 h . , with an ultimate pH 
of 5 . 3  - 5 . 6

4. a sharp, significant decrease to a pH of 5 . 1  at l£ h. and a subsequent 
elevation to 5 . 3  - 5 .6 "

ie as well found great differences in the decrease in pH, not only with 
Pigs but also with cows. From table 3 it appears that 22 of the 80 pigs 
investigated showed a pH of 6.0 or lower already after 2 hours, after 8 

hours the n u m b e r  was 3 9 , after 14 hours 4 1 , after 24 hours 4 4 .
We reg u l a r l y  found the first three types in our group of pigs, h o w ­

ever with all kinds of intermediate stages, the fourth type did not turn 
U P in our investigations.

With the calves and the cows the type no. 1 prevails, type no. 2 oc- 
CUrs much l e s s > type no. 3 e x ceptionally only with calves and type np. 4 

(k does n o t at all occur with our research material.
A c t u a l l y  it is not well possible with our i n v estigation material to 

make a strict division in types of post-mortem pH patterns, there are too 
mahy intermediate stages.

However it stands out clearly that with normal cows and fat calves 
there is P r a c t i c a l l y  always a strong and gradual decrease in pH value;
Vith there is certainly more difference in the pattern.

5
Pi»

actically all cows and calves investigated showed after 24 hours a pH
of c * ,D *" or lower.

79 of the 93 fat calves, 109 of the 125 cows, showed then a pH of 
b *4 ~ 5.8.
 ̂ W i th pigs this pattern was more varied:
of the 200 pigs investigated had a pH of 5.5; the neat of these animals

cts weak, pale and moist.
75 P 1gs had a pH of 6.2 or higher.
V i th

older pigs on the other hand the picture was different; only 9 of 42 

plSs had a pH of 6.2 or higher.

Ta b ie * t
^ H bives the impression that the influence of transport are not so 

r as ^  is generally understood. Of p r i mary importance seems to 
condition in which the animals are delivered for transport. The
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4.

5.

n

conspicuous differences between the seven couples should be explained by 
differences in food and housing.

Prom the tables it appears that only after at least 24 hours it is p o s s i ­
ble to measure the ultimate pH. Yet in practice it is justified to arrive 
at a rough estimation of the ultimate pH already after 8 - 1 0  hours, when
this should be n e c essary owing to the circumstances (e.g. production p l a n ­
n i n g  in a factory).

The fact that so m a n y  pigs have a high pH 24 hours after the slaughtering
illustrates once more the necessity to pay more attention and research to 
this question.

For the butcher and the m a n u f acturer greater interests are at stake than 
they themselves realize.

Sjjciaar-y

Vai In the m * gracliis of 40 calves, 48 grown-up cows and 80 pigs the pH
Ue was meas u r e d  at various moments during 24 hours after the moment of 

aught<-ering.

pH valueVa Besides in the same muscle, 24 hours after the slaughtering, the
* ea3Ured of 93 fat calves, 125 cows, 200 pigs of 7 5  - 100 kgs and 4 2 older 

S °f 1 0 0 - 3 0 0 kgs.

*entoI n „S1X tables a survey is given of the pH values found at the various mo-
after the slaughtering.

'tskey y t
Cs q, an<i V/iemer-Pedersen J., Journ.of Food Sci.26, 2 9 7 (19 6 1 )

J-0W TT _ '
‘n ‘ * B a t e - S m i t h  E.C. R e p . F o o d  Inv.Board 1936, 1957, 1938, 1 9 4 9 . 

W ,  J , p *» Thesis Utrecht 1 9 3 0 .
e h -A., J.Comp.Path. 7 0 , 273 (i960)

a c *> T d s c h r .D ie r g e n e e s k . 5 9 , 1278 ( 1 9 3 2 ) en 6 1 , 1182 ( 1 9 3 4 )
Clt'nn J., V e t . m e d . T h e s i s  H a n n o v e r  1936. n L

and Stos i e c k  M . , Die Fleischwirtschaft 10, 6 7 8  (1958)Ctl°on
W  J , G * ’ T h esis Utrecht 1931. 

* * Thesis H a n n o v e r  1937«
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Tabel 1

j g - pattern in the m. gracilis of 40 fat calves, during 24 h. after slaughtering 
®  time in hours
7.5

5.6

' 5.4
N  ! _ __________

! 22 40 22 30 -  50 18

Tabel 2
40

^ P a t t e r n  in the m. gracilis of 48 beef-cattle, during 24 h. after slaughtering
■time in hours
-9— »___ 10 12

3£L

14 16

18 20 - -  30 18 20 - -  - -  ^8 50 45



Table 3
^ p a t t e r n in the m. gracilis of 80 pigs, during 24 h. after slaughtering
time in hours

;-3 2 • 4 . > 6 . 8 . 10 . 1 2  . 14 . 16 . 1 8  . 20 . 2 2  . 24

1.2

l.o 2 1 1 1 1
* 3 3 2 1 1 1 1 1

J.8 4 3 3 2 2 2 2 2

5.6
5 4 1 3 3 3 3 2
6 7 6 2 3 2 2 3

<

5 A•4
10 10 7 5 3 3 2 2
10 12 14 7 5 5 3 3

S-2
k

7 7 9 7 8 8 8 5
10 6 8 8 7 8 9 8

1
;.o

7 6 6 10 8 9 9 8
5 5 4 6 10 9 8 8

'•8
1 7 8 6 8 7 10 9

3 3 10 6 8 6 8

'•6
6 5 7 8 9 9 12
1 3 4 6 4 6 7

1 1 1 2 2

" ■  ■ “““ ■ — ‘ 11 — —  -- ■' — ~  -  — -- • ---- ---- ---- ---- ---- --------- ------------
* 7o __ 80 - - 80 -- 80 —  80 -- -- 8 0 ------ 80 -- —  —  —  —  —  _  _ ------------- 80

: = = = =:
Table 4

bom . —--------------
a VlllaS e a 'fc a distance of about 40 kms from the abattoir seven couples of pigs 
SuPplied by truck. All pigs were loaded shortly after each other and immediate- 

fi,0c't'ansported to the abattoir and there they were slaughtered at once. The whole 
^ Ss took less than 3 hours. All pigs were approved of. 24 Hours after the slaugh-

H

cber of 
___ 1

couple -
2 3

------->
4 5 6 7

1 1 2

1 2

2 2 1

1 1 1

1 1 2

1 2 2

1 3 1

2 1 1 1

1 1 2 1

1 2 1

2 2 1 1

1 3 2 1

1 5
2

1 1 1
— — — — — — —

8 ___Z _ 11 12 11 12



Table 5

f l

_pH_ values in the m. gracilis of normal slaughter-animals, 24 h. after slaughtering

Iot a l

fat calves beefcattle pigs
7 5 - 10 0 kgs

sows
10 0 - 3 0 0 kgs

. 0 - - 1 -
• - - 5 - .
. 8 - - 8

* - - 3 -
r 0 O - - 7 1

• - - 11 -
•4 1 - 14 2
0 1 - 11 2
. 2 - 1 15 4

5 2 17 3
. 0 9 3 16 2

8 10 17 5
.8 10 20 20 6

12 25 27 7
6 15 26 18 9

17 20 4 -
4 15 18 3 1

3 - - 3 -

r i 93 125 200 42

Table 6
The most frequent types of pH-pattern in the 3 groups of slaughter-animals

1^  °f Occurring 5-10 . _ , , , '
after * min. 1 h ‘ 2 h * 3 h ‘ 4 h * 5 b. 6 h. 7 h. 10 h. 14 h. 24 h. 4

■

M;
!̂ lfho 1 

" 2 

" 3
,'^ef
' t̂leho 1

7 .0 7 . 0 - 6 . 7 5 6 . 6 6 . - 5 . 7 5 5 . 5
7.1 7 . 0 6 . 7 5 6 . 5 5 - 6 . 4 - - - - 5 . 8 5 : 5
7 . 0 6 . 7 5 6^65 6 . 3 - 5 . 5 - - - - 5 . 4 5 . 4

7 . 3 7 . 0 5 - 6 . 8 - 6 . 7 - 6 . 5 5 6 . 3 6 . 1 5 6 . 0 5 . 6
6 . 7 6 . 5 5 - 6 . 4 - 6 . 1 5 - 6 . 1 6 . 0 5-9 5 , 7 5 . 5
6 . 9 6 . 7 - 6 . 5 3 - 6 . 2 - 6 . 1 5 . 9 5 . 7 5 . 5 5 5 . 5

6 . 9 5 6 . 8 - - 6 . 5 - 6 . 4 6 . 2 6 . 0 5 5 . 9 5 5 . 8 5 . 6 5
6 . 7 6 . 7 - - 6-, 4 - 6 . 2 6 . 0 5 . 8 5 5 . 7 5.7 5 . 7
6 . 1 5 5 . 7 - - 5 . 6 5 - 5 . 6 5 . 6 5 . 6 5 . 6 5 . 6 5 . 6
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Dans le m.gracilis de 40 veaux graisses, 48 vaches adultes et 80 porcs le 
I valeur fut mesuré h des moments divers pendant 24 heures après le moment
: d'abbatage.

Aussi bien dans le même muscle, 24 heures après l'abbatage, le pH-valeur 
mesuré de 93 veaux graisses, 1 25 vaches, 2 0 0 porcs de 7 5 - 1 0 0 kgs et 42 plus 

Vieux porcs de 100 - 500 kgs.

Dans six tableaux les auteurs ont donné un résumé aux moments divers après 
1 ab b atage.

sung.

In dem M.gracilis von 40 Mastkälbern, 
e der pH-Wert gemessen auf verschiedene 

111 Moment des Schlachtens.

48 erwachsenen Kühen und 80 Schweinen 
Momenten wShrend 24 Stunden nach

Ausserdem wurde in denselben Muskel, 24 Stunden nach dem Schlachten, der 
"^®rt gemessen von 93 Mastkälbern, 125 Kühe*, 200 S c h w e i n « - w n  75 - 100 kg und 
älterengohweinen -ron 100 - 500 kg.

| Ve _ In Sechs Tabellen wurde ein Übersicht gegeben von den pH-Werten auf den 
schiedenen Momenten nach dem Schlachten.




