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Some characteristics of three greatest muscles in pig ham

SVETOMIR RAHELIC,DANICA MANOJLOVIC and ZVONIMIR VICEVIC

Faculty of Technology,University of Novi Sad,Yugoslavia

Results of the investigation of Ti'pHi’pHu‘ coluur1 and colouru of M.semimembranosus(SM),
bieeps femoris(BF) and rectus femoris(RF) of the left ham were obtained for 160 pigs of
Sweden Landrace breed.For a smaller number of these muscles the content of total pigments
(Tp) (n=32),WHC (n=4o),cooking loss (n=32),tenderness by Warner-Bratzler shear-press(n=28)as

¥ell as the tenderness and juiciness sensorially(n=20) were determined 24 hours post ‘mortem.

It Was statistically proved that the differences between pHias well as between pHu for the
lnvestigated muscles are not significant. On the contrar‘y,colour‘i,eolouru and the content of

TP are significantly different for all three muscles (P< .0l).However,colour, and colouru

i
ls the darkest in RF,lighter in SM and the lightest in BF,while the content of TP proved to

be the greatest in RF and the smallest in SM.

Aocording to WHC,cooking loss,tenderness measured by Warner-Bratzler shear-press as well as
aQCor‘ding to scores for tenderness and juiciness the RF muscle was proved as the best one
(the best WHC,the most tender and juicy),while BF muscle was the worst one.Differences in
wchtenderness determined instrumentaly and sensorially are significant(P<« .0l).Diffe -
Pences in cooking loss and in juiciness between these muscles are insignificant .Diffe -
Fences in cooking loss between these three muscles are insignificant probably due to the
8reat differences between the samples of the same muscle ( e.g. for SM samples they vary
from 24 . 43 9.

Ei&iﬁ&_ﬁiggpschaften von drei gréssten Muskeln im Schweineschinken

SVETOM1R RAHELIC,DANICA MANOJLOVIC und ZVONIMIR VIGEVIC
Teeh“OIOgisches Fakultit der Universitit in Novi Sad,Jugoslawien

In der Arbeit wurden die Forschungsergebnisse Ti,pHi,pHu,Farbei,Farbeu von M.semimembranosus
( SM)rbiceps femoris(BF) und rectus femoris(RF) des linken Schweineschinken bai 160 Schweinen
der Rasse Schwedische Landrace dargestellt.Bei der wenigen Muskeln ist 24 Stunden post mortem
der GEsamtpigmentgehalt(GP)(n=32),WBV(nzuo),Gewichtverlust beim Kochen(n=32),Zartheit mit
ar"‘”‘Bratzler Apparat(n=28),sowie Zartheit und Saftigkeit senzorisch(n=20) bestimmt.

Statistiseh wurde festgestellt ,dass die Unterschiede zwischen pH

Muskeln nicht signifikant sind.

4y Gegenteil,Farbei,Farbeu‘ sowie der Gehalt von GP, unterscheiden sich in diesen drei Mus -

®1n Signifikant (P <.ol).Aber Farbei und Farbeu ist in RF am dunkelsten,heller in SM und in
am hellsten,wahrend der Gehalt von GP auch in RF am grdssten, in SM am kleinsten ist.

{ und pHu der gepriiften

Aur Grung von WBV,des Gewichtverlustes beim Kochen,der mit Warner-Bratzler Apparat gemessenen
B8 annorsash bestimmten Zarthbeit und Saftiskeit;wurde der Nuskel RF als der beste and BF als
SQhleehteste bewertet. Die Unterschiede im Gewichtverlust beim Kochen und in der Saftigkeit
“M1schen diesen Muskeln sind nicht signifikant . Die Unterschiede in WBV,der instrumental und
*®zorygcn bestimmten Zartheit zwischen diesen Muskeln sind signifikant(P< .ol). Die Unter -
thiede im Gewichtverlust beim Kochen zwischen diesen drei Muskeln sind nicht signifikant,
N die Unterschiede zwischen den Proben derselben Muskeln gross sind(z.B. zwischen den Pro-
n sM Varieren sie von 24 bis 43 %).
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<0re characteristics of three preatest muscles in pip han

SVETOMIR RAHELIC, DANICA MANOJIOVIC and ZVONIMIR VICEVIC
F”CUIty of technology, University of Novi Sad

Pip "uscles differ one from another by size, shape, chemical composition and physico-che-
Nica) characteristics, what is in the nost influenced by their functions in the course of
AMinal life. These differences exist, also, between nuscles from the sane rerion.

Mscles in pig ham are of various weight. The heaviest is !N. biceps femoris (BF) (937, i.e.
1‘157 £), a little lighter M. scmimenbranosus (SM) (683, i.e. 889 g) and still lighter Il
Toctus femoris (RF) (3325, i.e. 389 g), while the other ones are merkedly lighter (Raheli?
Ad Rede, 1969; Miljevié, 1971).

Accopdinm to the data of Topel ct al. (1966) and Rahelié and Rede (1969) water content in
thege three nuscles varies from 73.7 to 75.85, fat content from 1.78 to 3.285 (RF 1.78.
Lo, I.Qﬁ; and BF 3.28, i.e. 3.23). Rahelié and Rede (1962) have established that the con-
tent of connective tissue proved to be for the thrce mentioned muscles as followa: BF
0.54%; RF 0. %5 and €M 0.37%. Rejt et al. (1978) have, also, proved sipnificant differen
°®8 in the content of connective tissue between BF and 8! muscles - 1.78 and 3.715 of to
tal Proteins.

It i known that the differences in pH and colour for these three nuscles arc also expres-
%d (Topel et al., 1966; Rahclié and Rede, 1969; Linke et al., 1978) particularly if the
Mscles are affected by BMV phencmenon (Briskey, 1974). Topel et al. (1966) bave proved
Shat the content of Mb in the mentioned muscles, is as follows: BF 5.06; SI1 4.05 and RF
5.65 ng/p of dry and defatted muscles. They differ by WHC, too: the best WIC has been ob-
S€IVed for RF and the weakest for BF (Topel et al., 1966; Raheli& and Rede, 1969). Rejt et
A, (1978) have proved, however, that S is of better WHC than BF.

ﬂhclié and Rede (1969) quote that the tenderness of ham muscles varies from 0.46 to 0.71,
" for pp amounts 0.62 the toughest, SM 0.59 and RF 0.54 the most tender. Rejt et al.
1978) have proved that muscle BF releases in the cours of cooking more water than SM, and
that the former is more tender than the latter one.

. ile in literature there are some data on the characteristics of muscles in pig ham which
‘Ndicate differences betwcen these traits, there are hardly any on the traits of cooked

I . s
Udcles, Ag these muscles are used for the production of canned hams, being one of the

:OSt important products of meat industry, we have decided to cxamine some of the traits of
hese three greatest, raw and cooked nuscles of pig han.
it .
Pater“‘l and Methods
zr the carrieq investigations we have used SM, BF and RF muscles of the left hsm of 160
Pigs )

]

of Sweden Landrace breed. Pigs were of 6 to 7 months old, weiphing ceca 100 kg. They
We & 20 NOAS o N
re Slaughtered according to normal procedure. In these three muscles neasurements werc
c&r $ . o 1 a
Tie : : , H y 24 hours
i 1ed out for T,, pi, and colour; (45 min post mortem) and plii and colour, (' ;
8t nortem). The content of total pigments (TP) as well as the WHC was determined only
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Pieces were cut from thesc muscles, weighing 150 + 5 g, cooked in plastic water

: % 7D P e 1
&s at 90°C for 60 min. Cooking loss was determined on these picces (n 32) as wel

v cdinean >
8 rness by Warner-Brathler Shear press (n 28) and tenderness and juiciness (n 20)
Enﬂorially.

9 :
o PO ~moter. nil by contact otcntione-
te Perature was measured by Gulton Tastothern P200 thermoneter, pil by contact p

T Al Mshler'a mo-
Gronort M5, and colour by Gofo photometer. TP content was deter ined by loh 0
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dification of Hornsey mecthod (1958), WHC by conpression, according to the method of Grau
and Hamn (1953), while tenderness by Warner-Bratzler Shear press with the samples of 1/2
in in diameter.
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Tenderness and juidness of cooked muscles were determined according to the scale from 1 %0
9 (1 - extremely tough, or juicy; 7 - optimal; 9 - extremely tender, or juicy).

Results and Discussion

From the results given in Table 1 it is obvious that the greatest temperature measured b5
min post mortem was registered for muscle BF and the smallest for RF. The greatest indivi-
dually measured temperature was established for BF, too, amounting 42°C, Temperature diffe-
rences were significant between BF, SM and RF muscles (P < .01) while less sipgnificant beb~
ween BF and SM (P < .05) (Table 2).

Mean values for pHi and pHu were mainly uniform, i.e. without significant differences.
However, small individual values were also rogisterod(pﬂié 5,9),and the smallest pH 5.0

was regisfered for muscle BF.

lMeasurements of colour; have proved that the lightest coloured muscle was BF and the dar-
kest SM, as well as that the difference in colour for these two muscles is gipnificant

(P <.01). However, 24 hour post mortem the darkest colour was measured for RF muscle,
being markedly darker than the colour of BF and SM (P < .,01). On the contrary, colour di-
fferences between SM and BF were insipgnificant. TP content is also the greatest for muscl®
RF being markedly greater than in M (P < .01), but not so in the comparison with BF. Di-
fferences in TP content between SM and BF muscles are less significant (P < .05). From e
se results coincidence between colour and TP content is not seen. Namely, BF muscle was the
lightest if measured 45 min or 24 hours post mortem, but has no smallest TP content. TP
content of this muscle is markedly greater than for SM (P < .05) although it was proved
that SI muscle was significantly darker 45 nin post mortem. This finding leads to the €OP~
clusion that TP content in the muscle, although the most important, is not the only factor
effecting colour. Therefore, the finding that BF muscle is of the lightest colour is, prOT
bably, influenced muscle contains the greatest amounts of fat and connective tissue (Rah®”
1ié and Rede, 1969; Topel et al., 1966).

These positively expressed traits are probably under no influence of pH, as pH for the ane
vestigated muscles do not markedly differ. Rahelié et al. (1978) haven‘t proved any expre-
ssed correclation between pH and WHC, tenderness and juiciness. The same authors have estas
blished that there is no such correlation between the colour and these traits of muscleég:
Reason for the fact that muscle RF is of the best and BF of the smallest tenderness and
Juicness should be scarched in muscle structurc and the relation of connective and muscl®
tissue in the mentioned muscles. Namely, BF muscle contains markedly more connective t
than RF (Rahelié and Rede, 1969), i.e. more than SM (Rejt et al., 1978), whereas it cowld
be considered that the content of connnective tissue represent the factor effecting tcnénr'
ness and Jjuiciness. Fiber diometer has no more significant influence on tenderness and JU°

i98u¢

idness as the investigations of these three muscles have proved that the fibers of RE mUeT
cle of the smallest diameter (71 nm), but the greatest for SM (78) (unpublished data)s
vhich is the toughest.

HMeasurements of WHC for the mentioned muscles by comparison have indicated that this C?“'__
racteristic is mostly expressed in muscle BF as well as that this differcnce is more slgnlm
ficant, between RF and BF (P < .01), and less significant between RF and SM (P < .05). s
the data reviewed in Table 1 it is seen that muscle RF has released the least quantitics d
of water in the course of cooking, but the difference between the anount of water rnleasid
by this muscle and released by BF and SM, is not significant. Explanation for no express®
statistically significant differcnces between the amount of water reclcased by cooking of
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Characteristics Hluscles -
SM/BF SM/RF BF/RF
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pH. - - -

H, - - -

rIu

Colour F'e's - 3

Colour - XX oK

Total pipments (ppnm) X W -

WHC (cme) - X ey

Cookingloss (%) - - -

Tenderness (1b) - s e s

Tenderncss, scnsorially X 3060 Feld

Juiciness, sensorially

x P<0,05

w P <0,01
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