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Die Qualitgt der rohen Schweinemuskeln wird durch einige Wertmesseinheiten festge-—
Setzt: Tl, le, png,Farbel,Farbe24 und rigor Eortis. Aber auch neben der grossen Zshl
der Wertmesseinheiten und neben zahlreicher Prufungen ist es bisher nicht gelungen ein
®inheitliches Verfahren zur Feststellung der Qualit;t von rohem Fleisch festzusetzen.

Dﬁ dieses Problem sehr bedeutend ist, wird auch weiterhin die Suche nach einem zuver-
n
laSsigeren Verfahren zur Feststellung von PSE und DFD Muskel fortgefu hrt.

dug diesen Grﬁnden haben wir gepr&ft und in dieser Arbeit dargestellt, die durch para-
llele Prﬁfungen erreichten Ergebnisse der Eigenschaften von rohem und gekochtem Muskel
Semimembranaceus bei einer grdsseren Zahl weisser,fleischiger Schweine. Zur Festsetzung
der Eigenschaften des rohen Muskels wurden le,pH24, Farbel, Farbe24 und WBV gemessen
Und ges gekochten der Gewichtverlust beim Kochen, die Zartheit mit dem Warner Bratzele-
*apparat und organoleptisch die Zartheit und Saftigkeit.

In der Absicht die Zuverlgssigkeit der Wertmesseinheiten festzustellen, die zur Festzet-
ing der Qualit;t des rohen Muskels genutzt wird, wurden Korelationen zwischen den Eigen-
Schaften bestimmt, so wie auch zwischen dieser Eigenschaften und den Eigenschaften des
8ekochten Muskels.
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The quality of raw pig muscle is estimated by measurements of several values: Tl’PHl’
pHaqa colour,,colour,, and rigor mortis. But, inspite of so masny measured characteri-
Stics there is still not in use one commonly accepted criterion for meat quality eva-
lugy

tion.

Pue to the importance of the problem of raw pork quality it is still going on with
lnvestigations asking for more accurate predictors for determination the PSE and DFD
Tugey

e.

That was the reason why we have investigated and present in this paper the results ob-
8ineq by parallel evaluations of characteristics of raw and cooked m.semimembranace-
s of larger number of commercial white meaty pigs.For quality of raw muscle determi-
h&tiOD pH,, pH,,,colour,,coloury, have been measured and WHC and for cooked muscle qu-
ality cooking loss,tenderness by Warner-Bratzler shear press,and tenderness and juici-
88 by sensoric scores.In order to determine the reliability of values used as the
DI"mic’cors of raw muscle quality have been calculated the correlations between them,
' Well as between them and examined characteristics of cooked muscles.
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On constate la qualite du muscle cru des porcs en mesurant quelques indicateurs: Tl’
le’szu’ couleurl, couleur24 et rigor mortis.

Cependant, malgre le gran nombre de ces indicateurs et maintes recherches, on n'a pas
réussi jusqu’a présent & fixer un procédé unique pour déterminer la qualité de la
viande crue.

Comme ce probléme est bien important, on poursuit la recherche d’un procédé plus sfir

pour déterminer PSE et DFD des muscles. C® est & cause de ces raisons gue nous avons

examiné et démontré dans ce travail les résultats obtenus par une recherche para-

1l1éle des caractéres de la viande crue et cuite semimembranaceus d*un grand nombre de
porcs blancs du type charcutier. Pour déterminer les propriétés de la viande crue on
a mesure le’pngv la couleurl, la coleur24 et la capacité d’hydratation, et quant &
la viande cuite,le déchet au cours de la cuisson,la soliditeé par 1l’appareil Warner \
Bratzler et & 1'aide des sens la solidité et la succulence / la saveur /. Ayant 1°in-
tention de déterminer la sfireté des indicateurs qu'on utilise pour fixer la qualité

de la viande crue, on a determiné les corrélations entre ces caractéres et aussi entre

ces caractéres et les propriétés de laviande cuite.

UlleHKa KayecTBa CHPOT'O X BapEeHHOTO m semimembranaceus CBUHe#

CBETOMUP PAXEJWY, 3BOHKO BUYEBMY n JAHWI[A MAHOMIOBHY

VHCTHTYyT IIA TEeXHOJOTHM MACa, MOJOKa, Macika U Xupa U QpyKTOB ¥ OBOmMe#t TexHOJIOTrHuecKOI?
akynvrera, r,Hosu Caxn, Nrocrasus
KauecTBO cpporo mMaca cBHHe#t ycraHaBiIMBaeTCH U3MepeHHEeM HeCKONbKUX Nokaszarexeii: T, , pr
H BeTa BEeTa 4 rigor m i
Phy,s O 10 LBETA,, rigo ortise.
Onnako, HeCMOTpA Ha MHOTOUMCIEHHOCTH 5THX MOKazaTeleld U Ha MHOTOYMCIEHHHE HcCcJienoBaHB?!
c&
40 CHX NODp He yZaJoOCh yCTaAHOBHTH €JUHCTBEHHHI MeTOI ANA ONpeleleHHA KauecTBa Chporo Ma
S o-
[loroMy uro sTa mpoGieMa OUYeHb 3HAUMUTENbHA, MCKaHHE GOJee HaleXHEX MeTOIOB XIJA yCTaHOEJI
Hua [IC8 mpomonxaercsd,
o
. o qned
A3-3a 5THX NPUYUH MH HCCAENOBAJH ¥ B 3TOH paboTe NOKazaju pPe3yabTaTH NOJyYeHHHE napals

o
% . el
HEMH HCCJIe IOBAGHUsIMHU CBOMWCTB CHPOFO H BapeHHOTO m. semlmembranaceus GOJIBIL'GFO yucJaa 6

: i
MACHCTHX CBUHER IJA ONpeneNeHUA CBOHCTB CHPOTO MyCKyIa MH H3MePAIHU le, PH24’ uaeraii

IIBe'I'El2

noMomu annapara Warner-Bratzler ¥ uyBCTBEHHO HEXHOCTH M COYHOCTE,

4 ¥ CHOCOCHOCTE TULpaTanid, a BAPEHHOTO YOHTOK Beca BO BpeMd Bapku, HexmocTh UPY

o
o ye
B. Hamepenuu, yTOOL YCTAHOBHUTL HAILEXKHOCTH nIoKaszareyie® HCHOJNb3YWMHX IJA yCTAHOBJISHHA Ka

TB& CHpPOr'0 MycCkyJa, Mp ONpelesHId KODPPENANUM MeXLy OTHMHA CEOACTBAMH, a Takxe ¥ MeXLY

9TUMM CBOHCTBaMH M CBOHCTBaMM BapPEHHOTO MYyCKYyJIa.
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Introduction

The problems of the PSE and DFD muscle are intensively studied due to the economic impor-
tance, Among these examinations the important place takes the early determination of the
PSE and DFD muscle. As the possible predictors of these changes in meat quality are used
Tl, le, pH24, colourl and colour24 and rigor mortis of muscle. However, in spite of so
Rany predictors and numerous investigations it was not possible to determine the reliable
Criterion which always insures the evaluation of meat quality by measuring the muscle
Characteristics on slaughtering line. It is known that muscle with low le will not always
becOme pale and watery. Patricia Barton /1977/ reported that even 38% muscle with low le
£ 5,9/ became dark in colour and were not watery. On contrary, our investigations show
that some muscles with higher le became later post mortem pale and exudative.

rl‘hese recognitions were the reason we started to investigate the relation of some charac-
teI‘istics of raw muscle, which are commonly used as the predictors of quality, and cha-
Pacteristics of cooked meat.

giﬁggial and Methods

During all four seasons /from 1976 to 1977/ the characteristics of raw and cooked m. semi-
Bembranaceus of left %a%cagses of 437 commercial white meaty pigs were comparatively
anestlgated In raw muscle were measured T, pH and colour 45 min post mortem, as well as
PH, colour and WHC 24 hours post mortem. In muscle, 24 hours post mortem was estimated
the amount of water released at cooking, tenderness by Warner-Bratzler shear device and
tenderness and juiciness by sensoric scores. All these investigations were performed in
e slaughter-house.

he Pigs were slaughtered in common way(electrically stunned and bleeded), and carcasses
Were chilled for 24 hours. Muscle temperature was measured by Gulton Tastotherm P 200
heI‘mometer. PH was recorded with strengthened electrode of potentiometer "Gronert", type
Ties,

colour was measured by Gofo photometer on the fresh cut surface of muscle. WHC was
Yeasured by compression according to method of Grau and Hamm /1953/. Cooking loss was
?etermined by weighing about 100 g of muscle before and after cooking. Muscle was cut

X Square form, put in polyethilen bag and cooked in water bath for 60 min at 90°C.
She&r force was expressed as the mean value of 8 to 9 individual cutting of 1/2 inch
%Ores of cooked meat.

®nderness and Juiciness were jugded by an panel of three to four members according to
edonlc scale with scores from 1 to 9. By score 1 was estimated the extremely tough, or
mby meat, by score 9 extremely tender, or juicy, and by score 7 optimal tender, or juicy
Sat,

°¢fficients of linear correlations are calculated according to ordinary formula.
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Results and discussion
The results of investigation performed are presented as mean values and standard devia-

tions in Table 1, separately by seasons and for the whole Yyear. Analysing these results
by seasons it can be seen that the mean values of Tl in spring and summer are nearly th®
same, and in winter are somewhat lower, but the coefficient of variation is the greatest
/2,0/. Differences in mean values for pH, and PH,, are not more d%stinct although indivi~
dual minimal and maximal values in summer were considerabi%ffeﬁgg le 5,2 and 7,1, and
for pH24 5,0 and 6,7. The colour1 of samples investigated in sutumn was the lightest
/mean value 68,98/, and the coefficient of variation the highest /6,9/. Distinctly lowest
individually measured value of colour1 - 54 Gofo units appeared in autumn, while in othe*
seasons the lowest value was 66 units. The differences between mean values for coloursy’
WHC and cooking loss among individual seasons are not significant.

The coefficients of correlation for all investigated samples /Table 2/ suggest that th€
relation is not expressed or is very little expressed between le, Png’ colourl and )
colour24 and predictors of meat quality, that is WHC, cooking loss, tenderness and Juicd”
ness of cooked muscle. The relation between Tl and le and pH,, is not expressed either:
As it can be seen from these results the relation between WHC and cooking loss is someWD®
more expressed, and it is significantly expressed between tenderness measured by Warner~
-Bratzler device and by sensoric scores, as well as between tenderness and juiciness
determined by sensoric scores.

Mean values and standard deviations of investigated characteristics of raw and
cooked m. semimembranaceus of 437 left halves of pigs investigated during the year

Table 1.

R

Characteristics i'nvestigated

Season 5 G scores
ooking Tender- By sensoric 2=
Yy Py PR Gelou, gl WHG S o res - nom M Tendern.Juicin2e®
40,46 6,47 5,55 74,40 63,14 8,65 39,88 6,15 5,38 5159
Spring +.548 #.225 +.237 43,89 +3,68 41,16 +4,58 41,25 +1,47 +1,60
118
40,29 6,48 5,52 74,52 65,26 9,09 40,28 6,23 6,16 6’523
Summer +.714 +.278 +.198 +3,35 25,95 31522 2,14 41,42 +1,13 +.8
113
6,33 5,77 68,98 63,67 8,84 40,68 5,24 5,04 B,ZZ
Autumn +.402 +.370 +4,27 5,21 41,30 +3,03 +1,52 +1,73 1,
85
m
39,45 6,49 5,61 73,40 62,88 8,51 39,28 6,58 5992 5’896
Winter +.787 +.236 +.164 42,86 44,74 +.970 43,37 +1,35 +1,12 $‘9
121 4___‘_,,//
8
40,01* 6,45 5,60 1230 165,65 WEBI76F 159106 | 61T 5,84 5’72
Year +.838 #.290 +.259 4,17 4,55 41,18 43,48 +1,45 41,39  #l+2

437 a2 & 4 L

X n=352
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Correlations of investigated characteristics of raw and cooked m. semimembranaceus
°f 269 carcasses of pigs investigated during the year

Table 2.
le pH24 Colourl Colour24 WHC ngzgng Ten%egness By sensoric scores
& Tenderness Juiciness
Tl .29 .18 n.s. ness oy o 17 .18 N S N8
PH, PR ke Ll A7 35 n.s. s,
PH,, S TR .27 .13 222 n.s.
CO1our1 sl Nn.S. N.s,s .19 12 n.s.
C010ur24 21Tk n.s. 3 N E. i
WG .40 n.s. n.s. n.s.
gooking ’
Oss ks s 22 o2l
Tenderness
We o7 46
Tenderness O
N

One proof more in favour of such correlation between muscle characteristics measured on
Sla\lghtering line and technological characteristics of muscle, offer the correlations
betWeen le and WHC and cooking loss of samples investigated in individual seasons
/Table 3/. Besides these data it is useful to present the frequency of incidence of the

E and DFD conditions of m. semimembranaceus of left halves in 8000 pigs /Manojlovié
BIld-Rahelié, 1978/ in various seasons, since the samples investigated in this paper were
taken from these pigs.

Coefficients of correlation between le and WHC and cooking,loss, by seasons,
Yith incidence of PSE and DFD muscles

Table 3,
\
Segg Coef. correl. between le PSE DFD

on le <8559 PH24> 6,3
WHC Cooking loss

sDring g, .26 10,74 20,21
Sung e .19 .15 6,74 0,41
:Jfltwm n.s. .30 10,18 9,30
\i3233¥ n.s. n.s. 5,74 0,51

e similar pattern of correlation was determined between pH24 and these two characte-
Mstics,

011Sequently, these data suggest that the values which are commonly measured on the
slaughtering line /Tl’ pH,, colour,, pHy, and colour24/ are not the reliable predictors
L leat quality.
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One proof more that le is not always the reliable predictor of muscle condition 24 hour®
post mortem is_also the finding /Manojlovié, Rahelié, 1978/ that from m. semimembranaceV?
of 1260 ca%%a%ses investigated in two slaughter-houses, 90 or 7,1 % were 24 hours pos?t
mortem pale and watery although le of these muscle was > 6,0. In one of these musclesuI
it was measured even le 7,0, and 24 hours post mortem it was distinctly light in colo
/51 Gofo units/ and watery appearance, although has pH24 6,1. Patricia Barton /1977/
reported that determinations of muscle characteristics on slaughtering line do not offer
enoughly reliable data for evaluation of meat quality. In the same paper it is suggested
to the advantage of visual evaluation of structure and it is also mentioned that reflec”
tance measuring is an advisable procedure for determination of the PSE changes. Kersti?
Lundstrém et al. /1977/ reported the similar opinion that colour 24 hours post mortem is
the reliable predictor of meat quality, because the correlation of colour and WHC deter”
mined by compression is fairly high /r=.56/. Birgitta Malmfors et al. /1977/ reported
somewhat different data on values of colour as the predictors of meat quality; namely:
they reported that the coefficient of correlation between colour and cooking loss was
fairly high, but different, depending on the method of measuring: if the colour is
measured by EEL, coefficient of correlation is lower /r = .17/ for pigs of one breed and
r= .37 for pigs of another breed/, and when it is measured by Elrepho it is higher

/v = 46, r =.60, respectively/. Walstra et al. /1976/ also reported the higher corre-
lation between colour measured by Fahellpho reflectometer and the amount of released
water /r= .54/.

In the previously mentioned paper /Lundstrém et al., 1977/ were also shown the differeé
in coefficient of correlation between colour and WHC measured by compression depending e
the method of colour measuring, As it can be seen from the data in Table 2.in this Paper
was not find at all the significance of correlation between colourl or colour24 and WEC

nce?

and cooking loss. It is possible that the method of colour measuring used in these inves”
tigations influenced such finding. .
At the end of this paper it can be concluded that results obtained in these invest%gf
tions suggest that pH), pH,,, colour; and colour,, of muscle are not the relisble pred:®
tors of meat quality (WHC, cooking loss, tenderness and Jjuiciness) cooked 24 hours POst
mortem.,

If the state of muscle is determined visually 24 hours post mortem, then it can be gom®”
times found the pale colour and waterness of muscle which 45 min post mortem had high o
even very high le.
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