Ty

R RA
4yerE OF pH DECLINE AFTER

e OH
) CT(;ER IN PIGS OF DIFFERENT
D pop IPARISON OF TWO METHODS
- MEASURING pH IN MUSCLE.
1

D, CARY

Wirtye,, "NUTTA and PUOLANNE, EERO
. of Meat Technology,

Helsinki

0710 Helsinki, Finland

any

h DUcTion

g

/ dUrian‘Vallle and

A% . C post
SDQcieS_menSively

other biochemical parameters
ortem reaction sequence have

studied in many animal
&
‘DQQi,
of al iIl :
th et inte & the rate of pH decline is
qual.m()st eaSr'TSt because it is a good and
q 'Y measured indicator of meat
18 Th
- 8
.55" fﬁ ra[e
o et Of .
T T PH decline can be caused by several
(g

=

)94‘ g {).handliné gﬁ;nelic c%iffercnces between
0che, . © O the pigs before slaughter

Micgy] 4:
b, I differences between muscles.

SR
s g has notffeC[ of age on the rate of pH
the ng it been studied very much. In
lmmed' Valye ias also possible to measure
Oy, Ately afn an early stage after death,

Somg , T the exsanguination was
T Minutes after sticking.
Cop,,. g

Copre Wa
lheg:(:l"lg these? part of a larger study
ligy, 0;"‘}10 Pigs Ccts of various feeds on
Ung, * the and on the chemical composi-

Ca :
thig .. c2S. The study is to be
Fib Year,

anglyg;
S "
cle YSIS were carried out on the

C published later.

LS
. AND METHODS

crossbreed-

T <
he ig Mish  Jandrace

J &d
55:: Dredetwer-e slaughtered when they
iof ?kg ®Mined weight.
94[: % kg 1 D&
@ Uy 8 Pigg
kg - Pigs
Digs

Sam
AIPles as the pH measurements.

“In
. ‘Casurements were made from

201

Animals were stunned electrically and exsan-
guinated in the normal manner.

Measurements were made from two muscles:
Musculus longissimus dorsi (LD) and Musculus
triceps brachii (TB) at six given times after
stunning. Some of the measurements were carried
out using two methods for measuring muscle pH.

1) using a spear-tip penentrating electrode
(Ross combination electrode, spear-tip, 8163SC,
attached to a Knick, Portames 651 pH-meter)
(probe electrode technique)

2) removing a small sample (1-2g) from the
muscle and homogenizing it immediately in
Natriumiodoacetate-Potassiumchloride solution
(5mM NalAcet and 150 mM KCl, 25ml of solu-
tion/2g of sample) (Bendall, 1975).

The pH value of the solution was measured
within 10 sec at room temperature.

Table 1. presents the measurements made.
Measurements using method 1 (spear-tip elect-
rode) were carried out from all animals. In
weightgroup 20 kg measurements using method 2
(NalAcet-solution) were carried out only from
four animals.

Table 1. Measurements made
ID TB
measuring
time probe NaTAcet probe NaTAcet
PHO x X
pHK] X X X 3
pH1 X b ¢ X X
pH2 X X X X
pH4 X X
pH24 X X

pHO : immediately after bleeding, 3-4 minutes after
sticking

pHkj: after skalding, 13-19 minutes after sticking

pHl : one hour after sticking

pH2 : two hours after sticking

pH4 : four hours after sticking

pH24: next morning

The carcasses were moved to a chillingroom
immediately after evisceration and sampling
about one hour after stunning.

The pH-values of blood and liver were measured
for each animal. The pH-value of blood was
measured immediately after sticking. The pH-
value of liver was measured immediately after
evisceration using probe electrode technique.
The L-lactic acid content of blood and the
glycogen content of liver were assayed using

a Boehring-Mannheim reagent kit based on the
entsymatic method.




RESULTS

Tables 2 and 3 show the means and standard
deviations of pH-values in different weight-
groups. As can be seen from table 2. the
means of pH-values obtained using the two
different measuring methods differ very little

and there was no systematic difference between
the methods.

The correlation between the values measured
using the two techniques was r=0.840 (230
measurements).

The regression equation is

pHprobe = 0431 + 0.926pHIacet (R-sq=70.6%)
which gives a difference of 0.05 units at pH

6.5 and 0.013 at pH 6.0 the NalAcet/KCl method
giving higher values.

As can bee seen in Figures 1. and 2. the rate
of pH decline was similar in all weightgroups.

pHO - pHkj (LD)
pHkj - pH1 (LD and TB)

0.01 units/min
0.005 units/min
0.30 units/h
0.004 units/min
0.24 units/h

pH1 - pH2 (LD and TB)

As seen in Fig.l during the first two hours
post mortem the pH-values of LD were lower in
small animals (20kg, 50kg) than in big ones.

There is, however, no significant difference
(p<0.05) between the groups, because the
ranges of the values were large.

The pH-values of TB (Fig. 2) did not show any
marked difference between weightgroups.

pH24 values of LD were significantly higher
(p<0.05) in weightgroup 20kg than in other

groups.

pH24-values of TB had no significant differen-
ce, although the pH-value of the 20kg-group
was the highest.

Figure 3a-d presents the pH values of LD and
TB of different weightgroups versus time. In
weightgroups 20kg and 50kg the pH-values of TB
were higher (0.1-0.2 units) than those of LD
during the whole measuring period (0-24hours).
In weightgroup 110kg the pH value of LD was
slightly higher (0.05units) than that of TB
during the first two hours.
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bl 5, Meons ana standard deviations of pH-values

(pHO, pHk]j, pH1 and pH2) of different weightgroups
(measured using Todoacetate and Probe Electrode Techniques)

= probe Tacet corr
D weight-| mean stdev mean stdev samples
M o 20 6.21 0.288 | 6.31 - - 10 (4)
50 6.28 0.325 6.37 0.199 0.863 10
80 6.55 0.155 6.55 0.182 0.863 9
110 6.61 0.186 6.61 0.189 0.868 10
\‘\\\\~1 all 6.48 0.296 6.51 0.212 0.874
Bk 20 6.12 0.164 6.17 - - 10 (4)
50 6.14 0.239 6.21 0.230 0.788 10
80 6.36 0.254 6.37 0.206 0.568 9
| 110 6.41 0.206 6.46 0.218 0.922 10
\\\\\\\i__iil 6.28 0.251 6.34 0.237 0.803
Al | 20 5.84 0.145 5.98 - - 10 (4)
w | 50 5.81 0.340 5.93 0.410 0.870 10
| 80 6.10 0.297 6.15 0.272 0.832 9
| | 110 6.18 0.317 6.27 0.320 0.857 10
- all 5.98 0.318 6.12 0.361 0.877
| \
b .
i e 20 5.91 0.218 5.86 - - 10 (4)
| 50 5.56 0.278 5.60 0.278 0.898 10
| 80 5.82 0.402 5.79 0.314 0.936 9
z 110 5.86 0.420 6.06 0.393 0.931 10
g\\\\\\ all 5.78 0.354 5.82 0.390 0.894
j .
= |
| ; —
\ Yk} 20 6.47 0.302 6.30 - - 10 (4)
| 50 6.33 0.270 6.32 0.161 0.794 10
g 80 6.51 0.148 6.40 0.096 0.633 9
| 110 6.46 0.208 6.37 0.178 0.072 10
1\5;\\\_ all 6.43 0.322 6.36 0.149 0.514
| S
| 20 6.31 0.340 6.12 - - 10 (4)
50 6.11 0.204 6.16 0.161 0.820 10
| 80 6.23 0.193 6.17 0.133 0.314 9
3 110 6.11 0.251 6.21 0.255 0.555 10
!\55?\\~ all 6.19 0.260 6.18 0.187 0.541
| 20 6.08 0.317 5.90 - - 10 (4)
\ 50 5.92 0.270 5.94 0.206 0.839 10
‘ 80 6.06 0.282 5.94 0.207 0.528 9
' 110 5.99 0.241 5.98 0.273 0.370 10
L\\\\\\ all 6.01 0.275 5.95 0.224 0.541
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£
Table 3. Means and standard deviations of pH values (pH4 and pH24') O)

different weightgroups (measured using probe electrode technig®

weight- {
group 1D TB '
mean stdev mean stdev
pH4 20 537 0.21 5.96 0.26
50 5.46 0.24 5.66 0.17
80 5.64 0.33 5.78 0.19
110 5.59 0.34 5.76 0.16
all 5.64 0.31 5.79 0.22
pH24 20 5.68 0.05 5.83 Q.15
50 5.45 0.14 5.70 0.08
80 D45 0.09 5.66 0.13
110 5.48 0.07 5.67 0.11
all 5.52 0.14 Se72 0.13

g
Table 4. Means and standard deviations of the pH-values of blood, tt?f/@f/
lactic acid content of blood and the glycogen content of 1*
weight- blood blood liver
group pH L-lactic acid glycogen
| pmol/1 ng/g
| mean stdev mean stdev mean stdeV
20 713 013 ey 4.05 3931l 7.49
| 50 7.08  0.11 | 15.9  4.99 7.1 6.50
| 80 7.21 0.14 8.5 5.30 6.0 7.44
lllO T2l 013 6.5 2.78 10.8 11-06
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Tab)e 5 . v i ;
. pHO and pH1 values of pig Iongissimus dorsl muscle

W

PHO (min)

lp}lll

storage

rate of pH
decline
unit/h?)

YOrk S b
probex Finnish 1r.

Tacet

.61 (4)
.61 (4)

(o) o)

6.18 (56)

(56)

(Sl(=)
> O

ﬁ?ﬁs et al. (1974)

(o)}

.22 (5)
.63 (5)

(o)}

(30)

6.27 (30)

o -

5.73 (60)

37

ﬁ?ﬁall et al. (1979)

I?Qet/Kcl
€ White

(10)

i§h@11 et al. (1966)

XY
=t (Without KCl)

6.
6.

2 (11.5)
T )

5.5
5.4

(116)
(170)

3
317

(= (=
O W

al

b) lcWated from the pH values and times given in the references.

anj .
mals deliberately stressed before slaughter
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