da“d C ANCE OF CONSISTENCY OF PORCINE SEMIMEMBRANOSUS MUSCLE IN PROCESSING PROPERTIES
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3 commercial pig carcasses, severe stiffness was observed in the semimembranosus muscles at 24 hrs post

e of stiffness was found to be higher in the muscles of high ultimate pH. Moreover, 34 semimembranosus
“ere Selected on the basis of pH, (6.1-6.4) and rigorometer measurements (6-14 mm). At 24 hrs post mortem, muscles
‘Tled into four groups according to the ultimate pH (normal and slight DFD) and ultimate consistency (rigid and non-

0o : :
k”l" loss, shear value of uncured and cured meat, visual appearance of cooked-cured sample as well as sarcomere
e Te e = 4 : 3 ' e
ind 3. determined. Non- rigid muscles proved to be superior to rigid ones in acceptability for cured-cooked product and
‘F

‘04' Tally more tender with longer sarcomere length. Rigid and non-rigid muscles of higher ultimate pH significantly
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(j Shear force, visual appearance of cured product as well as in the sarcomere length.
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| 1 \\QH kn
. oWwn fact, that differences are existing in the consistency of post rigor pork meat belonging to the pale-soft and dark-

gori
's. However, variation of f pork consistency seems to exceed the limits of these classical quality categories as it was

\L b

b ¥ VAN DER WAL et al (1988) who did not detect any significant difference between tenderometer measurements

| 4
d

I % DFD |loins at 24 hrs post mortem and reported a great variation also in sarcomere length. On the contrary,

tlal (1

e 989) found significantly shorter sarcomere length in DFD pork loins, while HONIKEL (1987) demonstrated

o, “Omere length in pork meat with rapid post mortem pH fall.

““; \Ihe consistency of raw meat, LEPETIT (1989) found characteristic rheological behaviour of raw beef samples of

““k\ Mortem history including cold shortening. Consistency of raw pork meat has not been extensively studied,
Vit wag found to adversely affect processing properties e.g. brine uptake during multineedle injection (CSAPO, 1987).

f‘l
'“h‘ L Study the percentage of early and ultimate stiffness of porcine semimembranosus muscle was surveyed with respect
{ [m

fb g '€ meat quality. Additionally, cooking and processing properties of cured meat as well as sarcomere length were

Al

. 0rmal and slightly DFD muscles including both rigid and non-rigid subgroups in order to assess the role of pork
315

te : :
1 ¢y during processing.

\
S AND METHODS

‘i)

" :\i)lS:;ng the rate of stiff muscles in relation to meat quality, 203 commercial pigs were used which were slaughtered at
"\tlecte 1frs_ Pigs were electrically stunned before killing (90-500 V), carcasses were slowly chilled (2-4°C). 34 carcasses
Qv‘\‘\’\len OT investigation of cooking and processing properties as well as for sarcomere length in relation to ultimate pH
*fn,m %Y. These carcasses were selected on the basis of pH, values (6.1-6.4) and rigor measurement (6-14 mm) taken in

b : : ! 2
Al "anosus, which was removed from carcasses at 24 hrs post mortem when ultimate pH and stiffness were measured

LS )
i Minations were carried out at 24 hrs post mortem.

beedxured directly by probe electrode (PCP 510 Labor & Messgerite, Giessen) attached to portable pH/°C meter (Type
g " :;IORM‘ Diisseldorf) at 40 min and 24 hrs post mortem. Rigorometer (SYBESMA, 1966) was used for assessing both
ﬂe"‘"ﬁi‘ln‘ Mate rigidity. The latter was measured on the cross section of the muscle after cutting it perpendicularly to fibre
152Qq‘ fans of 3 measurements was used for statistical analysis. Muscles of ultimate rigorometer values > 13 mm were

' to »
“““w Tigid" category.

9,
Al , :
de‘ ")) b grouptd into 3 categories according to ultimate pH (pH,,, < 5.8 = normal; pH,, 5.8-6.2 = slight DFD; pH ,, > 6.2
i o : Was categorized on the basis of visual signs of PSE (VADA-KOVACS et al, 1985) and ultimate pH (PH,;; < 5:3).
\ Yooy Lem taken at 24 hrs post mortem from the core of muscle were stored at -20°C until preparation of longitudinal

) S Sarcomere length was measured by ocular micrometer on 50 fibers using 900 x magnification. Samples of

€re 1. X . % 0 : - i . ;
'€ taken from the core of muscle with a cylindrical sampling device of 2.54 cm diameter and were put into glass
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tubes of the same diameter then cooked a 75°C for 45 min. Muscle fibers were parallel with the axis of the & fﬂ"cd]
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cooking and storage for one day, cooking loss and Warner-Bratzler shear force were determined. Mean of 4 4
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250 g of meat excised from the middle part of the muscle was cut into cubes of appr. 20 g and mixed wit b

After 2 day® i o
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prepared for cooking. Visual appearance, cooking loss and shear force were determined after cooling in refri e i Ag,

ngly deform™® \‘IKE

14 ( “Ir()
poor binding of meat pieces. Means of 4 categories were compared by Student’s t-test. Significant differences in Fig iy,

measurement was used for statistical analysis.

(related to muscle weight). Salt and polyphosphate contents were adjusted to 2,3 and 0. 4 %, respectively.
at 6 - 8°C meat cubes were stuffed into cylindrical cans of 75 cm® and cooked at 75°C for 45 min. Duplicate Sdmp
186 rator for 0

The scores for visual appearance were the following: 1 = regular cylindrical shape without cavities; 5 = stro
s : I
0.05) are indicated by different letters. G

RESULTS AND DISCUSSION v iy
58.13 % normal, 26.11 % slight DFD, 8.37 % DFD and 7.39 % PSE semimembranosus muscle were found if 20 ol
sample units (Table 1). The rate of rigid muscles as related to the ultimate meat quality are in accordance with s g 4 Ty
accepted view that severe rigor early post mortem occurs more frequently in the aberrant meat quality categories- A " (;,Ofi
part of muscles was found to be rigid at 24 hrs post mortem, particularly DFD muscles (39.60 % of slight DFD an(;;p (0 ‘"\1\'1
ly N

extreme DFD). Out of the 42 rigid muscles observed at 24 hrs post mortem, 21 muscles were qualified as slightly )

5.8 - 6.2) and 15 muscles were of normal pH (pHult < 5.8). pef“ !
ocessing P “hlld
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roup’
in rigor measurements a great variability was preferred (6-14 mm). Selected muscles were classified into quality g
101d

These quality categories were further studied in order to establish the importance of meat consistency in pr

34 semimembranosus muscles were selected on the basis of pH, and early rigor avoiding great variation in p

basis of ultimate pH and consistency (Fig. 1). No significant difference was found in the ultimate pH values ofr

ds 4t
muscles within the normal and slight DFD categories, while rigorometer values of post rigor muscles differr® ed wl*w l

between rigid and non-rigid groups regardless to meat quality. Rigid muscles observed at 24 hrs post mortem app®’ r\,glu’
more rigid even at the early post mortem period, particularly slight DFD muscles showed significantly higher rigor®
as compared to the non-rigid normal group.

Significant difference was found between sarcomere length of non-rigid and rigid slight DFD muscles (Fig. 2)-

significant difference was observed in sarcomere length of normal muscles. The shorter sarcomere 1€ng

suggests higher rigor shortening which is supported by the early occurrence of rigor at high muscle temperafure (Fi «ooki”g ?.\l‘%
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of uncured muscle was generally influenced by ultimate pH (Fig. 3), rigid, normal samples showed ygmfl&imly et she g

f raw

same time, non-rigid slight DFD muscles showed remarkably longer sarcomere length compared with other &

losses compared to the slight DFD category. However, shear force was related mainly to the consistency 0

DFD, non-rigid muscle samples proved to have significantly lower shear force value. 19007

i AS ( @
Higher shear force values of aged beef in the intermediate ultimate pH range were reported by PURCH e pff'L

JEREMIAH et al (1991). PURCHAS (1990) found shorter sarcomere length in muscles of high ultimat® i OCCUrfenf
findings with porcine semimembranosus muscles of higher ultimate pH are in accordance with the above results: Jitio” het“(
of non- rigid slightly DFD muscles may be related to slower post mortem metabolism owing to the stress free ¢0” ¢
and during slaughter or to a better skeletal restrain. 410 fonmﬂul
Cooking loss of cured samples was significantly influenced by the pH of raw muscle, while the shear force [end i :lll\,
order of raw meat consistency. Statistically significant difference in shear force was detected between the “”ld niﬁc;l[“:]
the non-rigid, normal samples (Fig. 4). Additionally, cooked cured samples prepared from rigid muscles show wed 2 \ ot’-‘c jhl
less acceptable visual appearance e.g. deformed shape, accompanied by insufficient binding of meat pieces- nh Amgidc I
ced

indicates that poor adhesion of meat pieces or improper packaging of cured meat blocks (cavities on the surfa

be related to the rigid consistency of raw meat.
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0n5'516ncy of raw porcine semimembranosus muscle adversely influenced the shear force of both uncured and cured,

iy

- prithy Meat, morewover, it caused shape deformation of the cured cooked blocks. Rigid consistency occurred more frequently
I

e Muscles of higher ultimate pH.
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galt” at 40 min and 24 hrs post mortem in the different meat quality categories
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Fig. 1. Post mortem changes in pH and consistency g2, ifl.r,.cornerc,@"%h {Hjs{fn"i,mg}!b?ff}ii;b Ny,
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Fig. 4. Cooking loss, shear force and scores for visual ,
appearence of cured-cooked samples prepared from ‘U:R
semimembranosus muscles of different ultimate pH ‘
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