
A s t u d y  of PSf  p o r k  i n  C anada .

H.R.Bordin, J . Randall &  L . J . Rubin.

^ ^ • P a u c t i o n

Pale, soft, exudative (PSE) pork has been a matter of 
Obsiaerable concern for some years. The per capita consumption 

Pork has not risen as rapidly as total meat consumption (1) . 
has been some suspicion that this has been due, at 

Gsst in part, to a reduction in pork quality (2,3,4,5),
'°ssibiy due to an increased incidence of the PSE condition.

c It has been suggested (7,11,14,15,21) that the PSE
^ d i t i o n  is associated with very rapid glycolytic rates
0.5'°diatelv after slaughter. This leads to an accumulation
l^ydactic acid in the muscle and results in pHi values of
y-cdiatelv after slaughter

b L l r
^ s s  than 6 while the muscle temperature is above 35°C. 
iGsuinably these conditions result in protein dénaturation 

of water holding capacity.ji o s :

There have been a number of studies (15,21,23)
t;_Gv'ing a relationship between pKi and PSE pork, but most of 
^ ? Q have not included an ultimate pH (pHu) measurement. Some
c^hdies have dealt with the effects of ultimate pH (6,9,17) 

'itality, and others with the relationship between the pal< 
ha"-°Ur associated with PSE pork and quality (10,18). There 

of course, been surveys of pHi distribution (12,19) 
pp'" generally there has been very little work comparing pHi, 

and pork quality on the same animals.

T h i s  s t u d y  was d e s i g n e d  t o  p r o v i d e  a  s u r v e y  o f  t h e  pHi 
t 0^c- i b u t i o n  o f  t h e  l o n g i s s i m u s  d o r s i  m u s c le  o f  h o g s  i n  C anada ,  

f o l a t e  pHi  to. u l t i m a t e  pH, and  t o  e s t a b l i s h  w h ic h  o f  t h e s e  
?r s  (pKi o r  pHu) was m o s t  i m p o r t a n t  i n  r e l a t i o n  t o  p o r k  
i t y  .

2^ r PH measurements were made on nogs using a Radiometer 
dcrJ?°rcakle pH meter. The instrument was standardized

a pH 6 buffer before each set of readings, and was''kof'Vo, j
u

i n  f t 3  w e ~ e
it intervals

measured
i a a i n s :he buffer during use. pH
on hog carcasses 45

con ue longissimus dorsi muscle at the 5<--n

The
minutes after slaughter 

to 6th rib. A
°f 1290 si measurements was made.

stUd A number of hogs were selected each week for further 
v>ns ^ String a 12-week period (120 hogs in all) . selection 
$.3 oa the basis of pHi values, such that a pHi range of

was obtained. These carcasses were s u b j e c t e d t o  the 
Ga-tting operation and the lorns saved for further study. 
determined on each loin 24 hours post-mortem.
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Backs from the same animals, which were selected for 
preparation of bacon, were injecto-cured, held 3-5 days, then 
smoked to an internal temperature of 57°C. They were then 
chilled, sliced and vacuum-packaged as back beicon. Curing 
gains and smoking losses were determined. The back bacon 
was fried at 1606c for 4 minutes and frying loss determined. 
Taste panels rated the acceptability of the bacon with respect 
to appearance, texture and flavour on a 7-point scale. The 
data obtained was subjected to regression analysis to determine 
the degree or correlation between the characteristics studied 
and initial ana ultimate pH. The data was further classified 
into three groups in which

1. pHy was low and pHu was low

2. pKy was high and pHu was low

3. pKi was high and pHu was'high

This was done in order to 
and pHu . The quality attributes 
those groups were compared.

isolate the effects of pHi 
of the pork from each of

Results and Discussion

p H j Distribution of Hogs

The distribution of pHi values of 'the 1290 hogs 
examined is presented in Figure 1. The majority of tne 
values were above 6, with the peak at 6.4. 15.8>o of the
pHi values were less than 6, the level at which other 
investigators have considered the hogs to be potentially PSS. 
The average pl-Iy of 6.23 under commercial conditions is 
substantially lower than values reported by other worker s._ 
Bendall (12) reported values of 6.47 in England and McLoughlin 
(19) reported average pHi values of 6.54 for Ireland.
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~ÿ e  Effect of pHi and of pHu on Quality and Processing
£ h a ra c fc <

The pH values_ ¿lie v c i u ^ ^  quality attributes, and processing 
^ ^racteristics measured are detailed in Tables 1 and 2. 
^aiyses of the data show« correlation between quality

•  f  <_ J   n  „  *>-T T . . ^  ^  ITS'
^  ** ", V  V4t w  w  * m l - '  A ,  w  — v «  w  »An v  x  «. A - '  '»-A w  V « w  NA *  m. ^

^ ^ ^ U - t e s ,  processing characteristics, and pH value 
alysis is presented in Table

This

A coefficient of 0.466 existed between pHl and pHu 
Figure 2 shows the line of best fit calculated by 

c?‘5''r''— ---graph numerals have been used to ̂ ossion analysis. In this g: 
^ -ignate multiple observations 
-Ration pHi = pHu h

A theoretical line for the 
also been drawn. Since no cases were

_°und where pHu exceeded pHi, all points are below this line. 
G5-Use of this it follows that pHu would show a tendency tob<3
correlated with pill.

, In general 
»ore highly'■'Op

Va-,0ulng loss was 
SuÎJes were sligh 
ov, ':£ lsingly none 

cured backs wa
t h d 6;, PSl or PHu 

A che 25% conf

the drip values and colour scores were found 
correlated with. pEu than with pHl values, 
correlated with both pHl and pHu- Shear 

tly correlated with pKu but not with pHi.
of the processing characteristics studied 

s found to be very highly correlated with 
In all cases, the correlation was at less 

idence limit.

The panel acceptability results (Table 2) indicate a 
°r '.e:L'Gr‘ce for the texture of the roasts with the higher pHi 
SiCr;hu _values. .Other differences were at less than 95% 
Oghh'-ggcance. Unfortunately there is not enough data to 
S ^ ^ i s h  whether pHi or p H u was the principle, contributing

In order to differentiate more clearly between the 
- C c t s  - - . . . .  - - - - - - -ic. ^ s  of pKf ar.d pH-a,' the data was divided into 

es described previously and shown in Figure 
llui^ 3 is a replicate of the data shown in F-igur 
or,'-feting the three groups which were compared.

of hogs in which pHl was 6 or less. As

divided into three
es 3 and 4» 
e 2

Group 1
hogs in which pHl was 6 or less. A,s shown in 
group had a rapid fall in pH. Group 2 consisted 

in which the pH drop was slower but continued until
for group 1. Thus a comparison of

4 thi

O - wa s
end 2 illustrates th 

! Co^ V ich ^ ave the

•S-Khe C  T-iWJ U i l lW

llü v a  u n e  scii .e  pHu« uj. u u j  j  ouuw a xu  £ xy
o u s t e d  of hogs in which pHi was similar to the pHl 
1%  ,_3 ^ut the pHu was higher. A  comparison of groups

effect of pHl on quality of 
Group 3 shown in Figures 3 and

rU  ̂ • , • — vvcifc?
a.o-'-r*US illustrate th

 ̂ appreciably different,

was higher. A  comparison of groups 2 and 3
of pHu on quality when pHl



The average quality scores for these three groups have 
beer, listed in Table 4, together with the degree of significance 
of the differences. Although there is soir.a reduction in 
significance due to reduced numbers in each group, when 
examined in this manner it becomes apparent that pKi had 
very little effect on drip, colour, roasting loss, or any of 
the quality attributes studied. pHu, or. the other hand, had 
a very significant effect on drip, colour and roasting loss at 
71°C. Roasting loss at 76°C and tenderness, as determined by 
shear value, was correlated at a lower level (90%) . Both 
smoking loss and frying loss wore not significantly affected, 
possibly as a result of variations in curing gain.

Conclusion

Ca:.
In a survey of the pEl distribution of 1290 hogs in 
, an average pKi of 6.23 was obtained. This is lowei

than values reported by other workers. The incidence of pHl 
values less than 6 was 15.Sib

his group 120 hogs were selected £c a more
study, This studv revealed that the ultimate pH

From
intensive
of the longissimus' dorsi had a significant effect on pork 
quality but that the rate at which this pH was attained had 
no significant effect.
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TABLE 1
pH VALUES, PROCESSING CHARACTERISTICS AND OTTAT.TTV
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CORRELATION COEFFICIENTS O? p H WITH QUALITY 
ATTRIBUTES AND WITH PROCESSING LOSSES

Nuisber
Examined

Correlation Coefficients
P-1

°̂lou2r Score

*'c Score (Marbling) 

'xo&sting l o s s  (71°C) 

^sting Loss (76°C)
2b

2ur
'*etr value

irQobi
iti(3 Gain (%) 

n9 Loss (%)

r‘9 Loss (%)

H  ;  < 0 . 0 5  
'  <0.01 
p < 0.001 

*S ,

***

«°t Significant

122

120

122

120

45

56

65

112

109

109

-, 266** 

.509*** 

.087 NS 

■ .519*** 

431*** 

-.041 NS 

.170 NS 

-.121 NS 

-.059 NS

.466* ** 

— . 602*** 

.564*** 

.210*

— o419*** 

-.531*** 

252*

— . 01,5 NS 

.023 NS 

-.127 NS



TABI,F. 4
EFFECT OF pHj. AND pHu ON P ORK QUALXT
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