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W0, DFD me is considered to be relatively unsuitable for bacon type pro-
s an epackei"-ma:xeat /Wirth, 1976.,Bem et. al. 1996./ because of poor coloidsga-
Psgi’ﬂhl d Tisk of ghort spoilage. Early post mortem detection of DFD muscles wogi a.li?.
2 p°1'ke in the slaughter line as additional parameter of carcass quality. Practic hig’
) meat feat - exspeecially extremely PSE ones - can be detected by measuring I}H}*’tiw 1;ee
Nya H°D:Lia &nerally detected by measuring the pH on the day after slaughter iu tga
DI‘DQ“S xe1 /1976 / and Honikel and Fischer /1977a, b/ have proposed to determ naE ed
Yy Poxy” 11981ne /ajenine ratio/ combined with pH, to classification of normal, PSE an
e‘ldi%s omeat 2t 1 hr post mortem. Since Ca and ilg ions regugf;e mﬁg’rous big::;zigﬁnre-
"%1&180 Mscle cell - Ca plays & deoisive role in myoFibrillar -age, iigp

L . he - it was assumed in this work, that a rapid pH decline
ﬁ”%g:ﬁ““‘ nponggggiizicogrgge:gd Mg ions to the prerigor muscle sample pgovigeg vtqg:{d
M&e Scteq. PTesent, When glycogen is absent or reduced, only a slight pH declin

ke
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N t t mortem. The

Vop € Wi RLES: N, emoved from pig carcass at 3o minutes pos
uh?‘a U8eq out-intoa%gggigroga:p;roximatel.v 3 g. Blocks were randomized and two of & eg
bg‘htl doyg for fach treatments Remaining blocks were packed into foil and stored at 4
lt:% ;ed f;mination of pH ultimate. For serial tests sliges og app:o:;iizzzgig gogngevggetap
t O W, & te ost mortem. Samples of appro
mab th&g alioes &ggugzggegtiggomggtrifgge tubes of 20 ml. Treatment :ﬁs itar:‘edaggtoi;a;e_
Qgﬁﬁgeniﬂlgclginggﬂ post mort;m. gitgat: Egcvalue was determined in the inner p

a °

ligge“?r%:?@* Im;:d?.:g:ﬁeafggr addition of solution containing Ca and/or Mg at various
o E°mogenisatibn was started /Ultra Turrax homogeniser/. No cooling w;i agg-i-
Yoy, PR £ OMogenigation. Homogenisation was carried out with ha.lf_speed /a.pprod r}a -y
Wy °F 5 mec ag moderate degree of homogenisation/ and also with full spee app
A de"zooo rpm for 5 sec followed by 20000 rpm for 5 sec as strong homogenisation/.
$ e

R

% Thination Radelkis OP-lo9 pH-meter was used with combined glass electrode.
8

§ia°§dez-and discugsion \
M5 L ¢ Tind th trati of Ca and ions which effectively stimulates glycoly-
%m1§0{°ec}f s°l“tiogscgvlelggna§gedoftlo muscle saggl es taken from the same m., adductor /pH5= A
o A ;fstr‘m& homogenisation was applied. The pH of homogenates were measured at 3
R uy oo a8ddition of solutions. Concentrations were as followm: 2 mM CaClg, 2 m "
3" o4, 060y €%L,, 2 m CaCl, 120 mM MgOl,, 2o mM CaCl., 20 mh CaCly:2 mk MgCl,, 26 mif CaC

Qd' h"‘/beh&%. Egch solution®contained atso loo mM KCf. The latte® was used %o ensure io-
Y Moetes g °F the medium. As Fig. 1. shows, ultimate pH of m. adductor /measured after
oty en’&l‘agpprc’%hed in the homogenate only with solutions, which contained Ca ions at
st%‘: Tegg 88 much ag 20 mM. 20 mM CaCl,+20 mM MgCl, caused the most rapid pH i;ﬂl.

by theg of a§°e of KC1 alone PH remained uncﬁanged during this periodeélln Fig.cg';pargd
lu?"ﬁe‘niinflu LM CaCl, alone and combined with 2 mM MgCl, and 20 mM Mg 2.7er

L 8 7&ti

\ Sheed £ different individual mscles /3 ml solfition mnd strong

%y Pe ol wag ;gglggdgflinglysis of variance showed significant effect of variou:hso—
NN we'al\lengégl/ and gignificant défference v}as founczl b:;aﬁwgeglindivigggidmugglgg icsamog:z

R Y vari golutions /P<o,0l/. When 20 aCl, was =
%t(’hsgf,vreduced toogﬁe ultimate level’/musole 1 and 4/, Algo, higher pH than ult}ilma-
Y 0n0° Wag o9 With 20 mM CaCl +2 mM MgCl, in the case of muscle 2 and 3 when pH of ho-
kieagdonay Me8sured arter 3 mémgtes. In fhe case of 20 mM CaCl,+20 ulf MgCl, pH vglue}e
%1 Wa O ses Consistently approaches the ultimate pH 6f sample8 /muscle 1,<2, an 4d or
R ‘1%1 o (‘-homewhat lower level /muscle 3/. Thereforg, this concentration of CaCl, an ”

- t}?{’ao 28 for the further investigations. In Fig. 3. effects of the amoutt<of adde
Q;t/% iy dlj.iu CaCl, 420 mM MgCl,+loo mM KC1/ and the degree of homogenisation was shown
%1%1“*10 B vent Anatwidnaite. addwckor. 3 and 6 wl solntion was added /l:1 and 1:2i

i 2 Tat 0; strong and moderate homogenisation/. Analysis of variance showeg 2 g-
QDDQ g X rct P< 0,01/ of homogenisation on the pH of homogenate measured at 3 an 3
tlied Papty 2ddition of golution. The difference between strong and moderate homogenis
L oAy ovvious with'masle 5 /0325 b1/~ wiw medorsts homosenisssion e
Ologe 3 reach the ultimate W .

Q&f{ggg hﬁicamlygigigegi:dngze pH of homogenate < 0,05/, but differencgs / mtcw:i
"1%1!1&“011 ogeniﬂation/did not exceed 0,08 pH /mscle 1 and 2 measured at 6 minutes af-
% %hihg ‘cheaor Solution/, while with muscle 3 omly & slight difference was found. Con- .
q . Sultg, 3’m1 solution and strong homogenisation was applied whithout exac

Samp] rial tests were carried out.
o sa;:au:h:: i;ductors show, that pH values measured in the homogenate
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Fig. l. Effect of added Ca* and Mg2*+ concentrations

upon pH fall of m. adductor samples.
Results are given as average of duplicape

samples.
H { g0’
P at 6 minutes after addi‘Ji";:eofiﬂ”1
lution emm be found near tODly s
[10_mM Kct] PH values of homogenates. = . 0¥
0 _mM KL slight or no reduction '“he 00y
651 served thereafter. It cal . glfy
PH, luded from this result, thhed W
6.4 lysis appeared to be finig iv,,lalt‘ner
thin a short time, Since d 0Vt
| \\ cations cause contraction T 'yl
G structural o es of ﬂms:er th;e
ins /Hamm, 1972/ which 8l ozt
621 buffer capacity, pH of howo wi’ﬂhgﬂi’
2 mM CaCly does not necesserily asi‘ge WQBI;/
6.1 the ultimate pH of musclés. g
20mM MgCl, dity of 6aCl. and MgC 2 /Pguc»'gion
60 —{2 mM CaCl, also contribfites to 1;11 re b
e of pH in the homogenstee oel,
\‘ & ety In order to study the I‘Glatihe ﬁf’
5.91 between the pH meagured 12 ;n¢ G
2 mogenate and ultimate PHs gted
584 1PHutt. \—‘— 20 mM CaCl ferent populations were t"o o8y
2 39 carcass/group/, Groub® Syeré
2 mm MgCl, casses /lean and fat pigé/ ,ye’
800 domly selected in the sl&%7 70%%ys
20mM CaCl, ne. Each group: consisted: mogenﬁed
561 20 MM MqCl and DFD samples. pH of l}ome u;oﬂ
™2 /taken from me. adductor/  ;itl,
- v v at 3 and 6 minutes afterd 40 12
3 6 S min of solution were compare
£ 2%
eot 9L, W
e g b
upsi pgwfalcli 1 Sfere®
pH M -le 1 Muscle 2 Muscle 3 Muscle 4 , e.da{:slcltgifm
65- }
pH, RH, x 20 mM CaClp
6.4 1 loo mM KC1
63
pH s 20 mM CaClz
€ i PH, 2a mM MgClz
loo mM KCl
6 e 20 mM 030%2
20 mM MgCla
60 *“‘\\x \ loo mM KCl
&
59 \. lpH ult, —~
IpHit
{4pH —~——— [tPHuit. o
5811 P ult. e
S TR
561
?minutes 6 3 minute é minutes 6 ::) minutes 6
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EP
r;:: of amount of added solution /meat/solution ratio/ and degree of homoge-
20 my on upon pH fall of samples taken from different m. adductor. 2o mM 03012 +
¥gCl,+loo mM KCl was used.

Added golution Degree of homogenisation
moderate
strong
moderate
strong

ultimate pH. Nine linear regresei.:
sion equation were calculated.
It was established, that regres-
3 gion lines appeared to be consis-
tent when pH of homogenate measuw
red at 6 minutes after addition
S of solution was considered /Fig.
5./ In the Fig. 6. regression
equation is given caloulated
from pooled dataocsf the nine
groups./ns220/., The siandard er-
ror of estimate is relatively low,
/0,09 pH/ contrary to that of
=~ regression calculated from ulti-
mate pH values and pH of homoge-
nates measured at 3 mimutes
/y=0,66x+1,96 s__=0,17 pH/ r=0,80,
The lower stand¥bd error of estim
mate in the former case reflects
the more stationary stage of pH
fall at 6 minutes after Ca~gti-
mulation. This is in accordance
with pH fall patterns A Fig. 4.

3 minutes 6 3 minutes 6

MinuteS 6

Fig. 4. PH fall in muscle homogenates of diffe-
3 rent m, adductor. 20 mM CaC12+2o mM MgCl2
; +loo mM KCl1 was used.

In order to study the influence of
post mortem time when Ca=~stimulation
e W\ started, treatments were carried out
v at 50 minutes and also at 2 hrs post
mortem, In the latter case the pH of
homogenated appeared to be lower /NS/
e Ts/ Presumably, actual ATP con=-
ultimate centration might influence the pH
fall of the homogenate.

pH
L\\\\//gg Conelusion
~65 An increased rate of glycolysis was
attained by addition of Ca and Mg ions
i : —63 th the porcine m. adductor samples.
0 Owing to the standardisation of samp-
1ling time, homogenisation, meat/solu=-
s — 6.1 tion ratio and the time of pH determiwm
nation in the homogenate, & close cor—
—— 595 relation was obtained between the pH
of miscle homogenate and ultimate pH
—60 of muscle /r=0,88/. Using this rela~
—605 tionship, ultimate pH of m. adductor
::585 can be estimated at an early post mor—
585 tem time.
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Fige. 5. Regression equations obtained from

pH of homogenates measured at 6 mimmtes af-

ter Ca~stimulation and ultimate pH of m.

adductor. Samples were collected from 9 dif-

ferent groups of carcasses at 30 minutes
post mortem.

A ¥=0,57Tx+2,41
v ¥=0,49x42,91
g ¥=0,66x+1,87
o ¥=0,63x+2,13
a y=0,44x+3,19
& ¥=0,59x4+2,31
0 y=0,57x42,42
¥ y=0,50x+2,88
x ¥=0,5Tx42,42

pH of
homogenate

5 1

y =065x+199

6.0

55 {2

! T —

ultimate
pH

Fig. 7. Effect of post mortem time on the
relationship between pH of homogenabe me-
agured at 6 minutes after Ca~stimulation
and ultimate pH of m. adductore.

addition: of solution
at 50 minutes post
mortem

addition of solution
at 2 hour post mortem

pH of Y3 0,574 + 2ok Sxy =%
r = 0,88

homogenate
y

6.39
6.2
61 1

T r—r—r— ph ;(t
5556 575859 60 61 62 63 64 65 66 67 X

rom
a0
Fig. 6. Regression equation obtafgg st 25
pooled data of homogenates measurultima
mimites after Ca~stimulation and

PH of m. adductor. n =220
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