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a n c e  o f  c o n s i s t e n c y  o f  p o r c i n e  s e m i m e m b r a n o s u s  m u s c l e  i n  p r o c e s s i n g  p r o p e r t i e s  
1Ko v a c s

f^eat R esearch Institute, Budapest, Gubacsi ut 6 /b , Hungary

W.
' ° i  203 com m ercial pig carcasses, severe stiffness was observed in the semimembranosus muscles at 24 hrs post

Th
Were

e rate of stiffness was found to be higher in the muscles of high ultim ate pH. M oreover, 34 semimembranosus 
selected on the basis of pH j (6.1-6.4) and rigorom eter m easurem ents (6-14 mm). A t 24 hrs post m ortem , muscles 

S*®ed into four groups according to the ultim ate pH  (norm al and slight D FD ) and ultim ate consistency (rigid and non- 
°king loss, shear value of uncured and cured meat, visual appearance of cooked-cured sample as well as sarcom ere 

determined. Non-rigid muscles proved to be superior to rigid ones in acceptability for cured-cooked product andV

V more tender with longer sarcom ere length. Rigid and non-rigid muscles of higher ultim ate pH  significantly 
11 shear force, visual appearance of cured product as well as in the sarcom ere length.

A c t io n
,eU k:n° Wn fact, tha t differences are existing in the consistency of post rigor pork m eat belonging to the pale-soft and dark- 

ries- However, variation of pork consistency seems to exceed the limits of these classical quality categories as it was 
y Va n  D E R  W AL et al (1988) who did not detect any significant difference betw een tenderom eter m easurem ents 

L and DFD loins at 24 hrs post m ortem  and reported  a great variation also in sarcom ere length. On the contrary, 
, al (1989) found significantly shorter sarcom ere length in D FD  pork loins, while H O N IK EL (1987) dem onstrated

V i

sîr (c°rneere length in pork m eat with rapid post m ortem  pH  fall. 
l^e consistency of raw meat, L E PE T IT  (1989) found characteristic rheological behaviour of raw beef samples of 

Mortem history including cold shortening. Consistency of raw pork m eat has not been extensively studied, 
was found to adversely affect processing properties e.g. brine uptake during m ultineedle injection (CSAPO, 1987).% i t

^ n t
V
^  of

“»Si,4ten,

study the percentage of early and ultim ate stiffness of porcine semimembranosus muscle was surveyed with respect 
nteat quality. Additionally, cooking and processing properties of cured m eat as well as sarcom ere length were 

tl0rmal and slightly D FD  muscles including both rigid and non-rigid subgroups in order to assess the role of pork
cy during processing.

V S AV , AN,J M ETHODS
.  . . .

attoi,
'n£ the rate of stiff muscles in relation to m eat quality, 203 commercial pigs were used which were slaughtered at
lrs- Pigs were electrically stunned before killing (90-500 V), carcasses were slowly chilled (2-4°C). 34 carcasses

V- 0r investigation of cooking and processing properties as well as for sarcom ere length in relation to u ltim ate pH 
,sten

S ,
All

'la
V

^  These carcasses were selected on the basis of p H t values (6.1-6.4) and rigor m easurem ent (6-14 mm) taken in
|jjb ranosus, which was rem oved from  carcasses a t 24 hrs post m ortem  when ultim ate pH  and stiffness w ere m easured
e*a;

a Sur ,
^ ’nations were carried out at 24 hrs post mortem.
red directly by probe electrode (PCP 510 Labor & Messgeräte, Giessen) attached to portable p H /°C  m eter (Type 

^  ^ M ,  Düsseldorf) at 40 min and 24 hrs post m ortem . Rigorom eter (SYBESMA, 1966) was used for assessing both 
/  \  ^ ,T' ate rigidity. The latter was m easured on the cross section of the muscle after cutting it perpendicularly to fibre 

| \ j  ^ e‘lris of 3 m easurem ents was used for statistical analysis. Muscles of ultim ate rigorom eter values > 13 m m  were 
ngld" category.

? vj gr°uped into 3 categories according to ultim ate pH  (pH ult < 5.8 = normal; p H ult 5.8-6.2 = slight D FD ; p H ult > 6.2
L

o f l
'ecti,

' was categorized on the basis of visual signs of PSE (VADA-KOVACS et al, 1985) and ultim ate pH  (pH ult < 5.8). 
cm taken at 24 hrs post m ortem  from  the core of muscle were stored a t -20°C until preparation  of longitudinal* 1 

°ns.‘ Sarcom ere length was m easured by ocular m icrom eter on 50 fibers using 900 x magnification. Samples of
§ \Vej-ee taken from the core of muscle with a cylindrical sampling device of 2.54 cm diam eter and were put into glass
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tubes of the same d iam eter then cooked a 75°C for 45 min. Muscle fibers were parallel with the axis of the cyl j
f  4  s h e arcooking and storage for one day, cooking loss and W arner-Bratzler shear force were determ ined. M ean oi

m easurem ent was used for statistical analysis. , wjri.
• • h  1 0  %  0 °250 g of m eat excised from  the middle part of the muscle was cut into cubes of appr. 2 0  g and mixed with

? days  ̂ ^(related to muscle weight). Salt and polyphosphate contents were adjusted to 2,3 and 0.4 %, respectively. After ^  ^  ^ 
a t 6  - 8°C m eat cubes w ere stuffed into cylindrical cans of 75 cm3 and cooked at 75°C for 45 min. Duplicate sa
prepared for cooking. Visual appearance, cooking loss and shear force w ere determ ined after cooling in refrigerator for on«"

The scores for visual appearance were the following: 1 = regular cylindrical shape without cavities; 5 = strongly defo 
poor binding of m eat pieces. M eans of 4 categories were com pared by Student’s t-test. Significant differences m 
0.05) are  indicated by different letters.

i,4. (P Fig- 1

RESULTS AND DISCUSSION
58.13 % normal, 26.11 % slight DFD, 8.37 %  D FD  and 7.39 % PSE semimembranosus muscle were found in a t0 
sample units (Table 1). The rate of rigid muscles as related  to the u ltim ate m eat quality are in accordance with

ttal of 2»?

^  consi |
accepted view that severe rigor early post m ortem  occurs m ore frequently in the aberrant m eat quality categories.  ̂ ^  ̂  ^ 3L tU  Vlt<W UlCU I t g O l  v a i l j  p o o l  1UV/1 W i l l  UVVUIO ~ J *■ ' 9  4U I ylV

part of muscles was found to be rigid at 24 hrs post m ortem , particularly D FD  muscles (39.60 % of slight DFD an<̂ ^  (p ^ t |^
extreme D FD ). O ut of the 42 rigid muscles observed a t 24 hrs post m ortem , 21 muscles were qualified as slightly 
5.8 - 6.2) and 15 muscles were of norm al pH  (pH ult < 5.8).

«01

■all W
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orop1
These quality categories were further studied in order to establish the im portance of m eat consistency in process g
34 semimembranosus muscles were selected on  the basis of pH , and early rigor avoiding great variation in pH l ( 0ji

litv gr°u" ■in rigor m easurem ents a great variability was preferred  (6-14 mm). Selected muscles were classified into qua ; ^ .f i
basis of ultim ate pH  and consistency (Fig. 1). No significant difference was found in the ultim ate pH  values of r>l? .¿$1

differed  Mmuscles within the norm al and slight D FD  categories, while rigorom eter values of post rigor muscles
betw een rigid and non-rigid groups regardless to m eat quality. Rigid muscles observed at 24 hrs post mortem PP

ear*:d '°

m ore rigid even a t the early post m ortem  period, particularly slight D FD  muscles showed significantly higher rig1 
as com pared to the non-rigid norm al group.

o ro iw e t e f v

. jo"
i & i W ’Significant difference was found betw een sarcom ere length of non-rigid and rigid slight D FD  muscles (Fig. 2)- 1

significant difference was observed in sarcom ere length of norm al muscles. The shorter sarcom ere length o f r i ê 10 Att|H
—o -  ■  ~  0  e  ppjg . 1)'
suggests higher rigor shortening which is supported by the early occurrence of rigor at high muscle tem peratur

A '1
Co°,kira

same time, non-rigid slight D FD  muscles showed rem arkably longer sarcom ere length com pared with o ther group ^  co°] 
of uncured muscle was generally influenced by ultim ate pH  (Fig. 3), rigid, norm al samples showed significant V

$

m eat-r
losses com pared to the slight D FD  category. However, shear force was related  mainly to the consistency °

. £
D FD , non-rigid muscle samples proved to have significantly lower shear force value.
H igher shear force values of aged beef in the interm ediate ultim ate pH  range were reported  by PU 
JE R E M IA H  et al (1991). PU R C H A S (1990) found shorter sarcom ere length in muscles of high ultim ate p gcC^'
findings with porcine semimembranosus muscles of higher ultim ate pH  are in accordance with the above results

T h e 1

of non- rigid slightly D FD  muscles may be related  to slower post m ortem  m etabolism  owing to the stress free 
and during slaughter or to a b e tte r skeletal restrain.

con1d it11ioits w

Cooking loss of cured samples was significantly influenced by the pH  of raw muscle, while the shear force ten
foil0"'
pfP

iH{

M
order of raw m eat consistency. Statistically significant difference in shear force was detected betw een the rig* J

a *the non-rigid, norm al samples (Fig. 4). Additionally, cooked cured samples prepared  from  rigid muscles sho"' oh5'n r

less acceptable visual appearance e.g. deform ed shape, accom panied by insufficient binding of m eat pieces-
indicates that poor adhesion of m eat pieces or im proper packaging of cured m eat blocks (cavities on the surface 
be related  to the rigid consistency of raw m eat.

d W '1
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c°nsi:s t e n c y  o f  r a w  p o r c i n e  s e m i m e m b r a n o s u s  m u s c l e  a d v e r s e l y  i n f l u e n c e d  t h e  s h e a r  f o r c e  o f  b o t h  u n c u r e d  a n d  c u r e d ,

ttleat' morewover, it caused shape deform ation of the cured cooked blocks. Rigid consistency occurred m ore frequently 
fin tTlUscles of higher ultim ate pH.
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D istribution of m eat quality and percentage of rigid muscles observed 
at 40 min and 24 hrs post m ortem  in the different m eat quality categories 
of porcine m. semimembranosus.

Välity

1

Normal Slight DFD DFD PSE Total
118 53 17 15 203*

\ tHey
U S  r.

58.13 26.11 88.37 7.39 100.00

\  P ttl% Pm % 1.70 28.30 41.17 33.33 14.28
12.70 39.60 29.40 6.70 20.69
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Fig. 1. Post m ortem  changes in pH  and consistency 
of selected sem im em branosus muscle

Fig. 2. Sarcom ere length in semim embranosus 
different ultim ate pH  and consistency
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Fig. 4. Cooking loss, shear force and scores for visual
appearence of cured-cooked samples prepared from 
sem im em branosus muscles of different ultim ate pH 
and consistency.
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