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n .
" dieser Arbeit werden die Priifungsergebnisse des Temperatur-und Farbenmessens ,le

m&Min-post mortem und des Fgrbenmessens pH 24 Stunden post mortem m.semimembranaceus
8

8 *000 weissen fleischigen Schweinen gezeigt,die in 14 Monate geschlachtet worden
nd b n

Das Priifungsziel war das wiederholte Vorkommen von Anderungen festzustellen.

We
i PHffSals Kriterium zum Feststellen von PSE genommen wird, hates sich gezeigt,dass

die Anderungen 8,49% von 8.243 gepriiften Muskeln entféllt.Auf Grund des Kriteriums
lSSZUm Feststellen der DFD Schweinemuskeln,ergeht,dass auf die Anderungen 8,18% von
*93 gepriirten Muskeln entfdllt.

S ch Beobachten einer Muskelnzahl wurde festgestellt,dass sie trotz des Kriteriums pH

= 1
au’Q Sogar 6,4,nass und bleieh sind. Nach 24 Stunden post mortem haben diese Muskeln
Qhageprﬁgte Eigenschaften der PSE Muskeln gezeigt.Un umgekehrt manche Muskeln rotli-

QQ:fAFarbe und pH, £ 5,9 haben auch 24 Btunden post mortem ein relativ hohes pH; und

1 A Ussehen einer normalen Muskel gehabt.

U € Arbeit wird auch Moglichkeit erdrtert,dass die le Farbenwerte genutzt werden&
% anderer Zeit post mortem als Wertmesseinheiten zum Feststellen dieser Muskelna-

erungen gemessen worden sind.
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e Wtg Obtained by measurements of Tl,pHI,szwcolour1 and colour24 of m.semimem-

Avg ®®us of about 8.000 commercial white meaty pigs slaughtered during 14 mounths,
. Presented in this paper.

!ln

havgg pH1§SS,9 as a predictor it has been found that 8,49% of 8.243 examined muscles

of Deen of PSE status. On the basis of pH24E> 6,3 as a predictor of the DFD 8,18%
703 examined muscles have beem found to be changed in this sense.

b°“ev,r

een

of Pale ang exudative inspite of the fact that they have been of lez=6,o,and some

OQt X even 6,4. These muscles have been found of the PSE status 24 hr post mortem.

bemﬂi: Contrary, some muscles have been of pinkish colour but had le:afi,9 and they

&ree ®d 24 pr post mortem of relatively high pH and normal status. In this paper

Dbﬁdivaluated, also, pH values and colour measured later post mortem as facultative
tors of the PSE-DFD status.

' evaluating given number of muscles it was detected that some of them have
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Dans ce travail on a montré les résultats de mesurages de la T/tempéra*“*e/ de pH et 9

la couleur 45 minutes post mortem et de pPH et de la couleur 24 heures post mortem de 18
semimembranaceus vers 8.000 porcs blancs du type charcutier destinés au commer®

tues/abattus/ au cours de 14 mois. Le but de ces recherches a été de fixer la fréquenwl

En utilisant ce critérium pour la détermination de PSE pH <£5,9 on a constaté que ce®
changements apparaissent dans 8 y49 % de 8.243 muscles examlnes,

= s : o cé
Ala base du critérium PH,,2 6,3 pour la constation de DFD des muscles, on a fixé que
changements sont exprimés dans 8,18% de 7.903 muscles étudiés.

- / 3 e
Cependant,en contemplant un certain nombre de muscles on a constaté que, malgré quel
pH12.6,OO et méme 6,4 - ils sont d’une couleur péle et humides.

Aprés 24 heures post mortem ces muscles ont montre le trait expressif des muscles pSE
Et au contraire, certains muscles d’une couleur rose et avec PH, £ 5,9 ont gardé méueé
24 heures post mortem pH relativement haut et la couleur et l’air d’un muscle normale
Dans ce travail on considére aussi la possibilite d’utiliser la valeur pH et la COulmﬂ
mesureés dans un autre temps post mortem,comme indicateurs de la détermination de ce®
changements des muscles.

YacrToTa nogBaenus [iCO u L8l MyckyaoB cBuHe#l B CAK BoeBogune

UBMY u CBETOMUP PAXEJIUY

0
o7 * ot o e recKOT
VHCTUTYT IJA TEeXHOJOTHUHU MAcCa, MOJIOKa, Maclia u ¥HApa 1 @ TOB U OBOme# TexnojorzuecCk

Yexyaerera, r.,Hosu Can, Hrocrasug

; < o : b S \ g 18
S 9TOX pabOTe MOKa3aHh Pes3ylbTaTH HCCJeIOBAHMH usmepenuit T (remneparypn), pH u nseT

yOU
.Y
45 MHEYT post mortem ¥ pH ¥ uBera 24 uaca post mortem m semimembranaceus 0K 010
- fﬁﬂﬁﬂo

KOMMepuecKn OelEX MACHCTHX CBHHe} BapesaHHEX B Teueuue 14 Mecsanes., lleabw paboTH
ycrauoBieHde YaACTOTH.

Henonbays rax KPUTEpHH AJA ycrTaHOBJeHHs IICO ol B < 5,9 yCTaHOBJIEHO, YTO BTH
OOHapyx*uBalTCA B 8,49% ua 8,243 HCCJHeLOBaHHHX MYCKyJOB, Ha OCHOBaHUU KpUTe

Aasa yeraHoBierusa AL MyCKYyJOB KOHCTaTHPOBaHO, YTO 5TH WU3MEeHEHHS BHpaxanTcsa

7.903 uccaenoBaHHEX MY CKYJOB,

a¥?

o7 M

Ornako, HabiwIeHHeM HEKOTODpOTO uuCla MyCKyJOB yCTAHOBJEHO, UTO, XOTH HX pH., = 6,
£~ : x i e ﬂog’rl’
594, OHM OHAM GIEZHOrO IBETA W BJIAXHHE. llocne omuumx cyrox 24 h p.m. stu My CKY 1B
e z el g . A . J o 18-
SHBaJ¥ BHPasHTeNbHE! npuaHak [1C3 MyCKyJOB., X Hao60pOT, HEKOTOpHE MyCKYyJH PpoO30BO

#0p

-

S 9 , U 58

H UX PH, X 5,9 ocraxauch u CYTKH 24 h p.m. CPaBHHUTEABHO BHCOKOTO pH u npera u BH/
i

MalpHOTO MyCKyla. B pab6oTe paccMmar TPABaeTCA K BO3MOXHOCTL HCHOOJBROBAHUS pH crouMOCT

LBeTa M3MepeHHHX B Jpyroe BpeMA post mortem Kax HHIKKaTOpa IJA

HU¥ MYyCKyJOB,
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éfoénd DFD muscles of pigs ?re lower technological values. That is the reason due to
hMig these phenomenoné ér? ?nvestlgated with the aim to determine the frequency of
WmClenC§ and the possibilities for prevention. On the frequency of incidence of PSE
€s there are numerous data in literature and they are very different. According to
.DE:E data the differences vary from 2% /Taylor, 1965/ to 88,9% /Briskey, 1964/. On the
€nce of DFD muscles there are less data, and the data on the incidence of this
\DEzOménon considerably vary. Scheper /1976/ reported that it was found the difference
1% to 154. The conditions which produce these differences in incidence of PSE and
ingPhenomenons are éanyfold. However, the consequences reflect in great damages. Acoor-
hmidto the ca}culatlén of Hall /1972/ the losses in meat industry in USA caused by
i fnce of PSE muscle amount yearly from 230 to %20 million dollars. In our country,
Ohe slaughter-house, it was set aside 7% muscle of ham because of PSE changes during
Jear, and this meat was used for production of lower quality products.
°®der to obtain the more reliable data on the importance of PSE and DFD muscles in
gl‘eaiountry it is decided to investigate +the frequency of incidence of these changes in
“®T number of pigs.

Mﬁt :
L —ial and Methods

n
Present work it was investigated over 8,000 white commercisl pigs slaughtered in three

OQS

Ay v > . : : A 5 3 :
eu%hterhouses on the theritory of the Province of Voivodina. The investigations were

tjzfl:rmed during four seasons, that is in periods which are, according to climate condi-
“‘en’ tyPical for spring, summer, autumn and winter, although they do not always coin-
m@ ice with the calendar classification of the year into seasons.

8t Aestigated pigs of 100 to 110 kg weight were slaughtered in common way(electrically
Ty ®d and bleeded), and all measurings were performed on the slaughtering line. On pro-
te € part of m. semimembranaceus of left halves from which was removed the fatty tissue,

111

me:mr&ture, pH and colour were measured 45 min post mortem, and pH and colour were also
8 e

8, Ted 24 hours post mortem.

Ca + .
oq * the measurings were performed in slaughter-houses it was not always possible to
Slme
all

of i investigated characteristics on each muscle. In Table l.are shown the numbers
rldlvidual measuring performed by seasons.
& -
numoers of performed measurings in m. semimembranaceus of pigs
Sea Table 1.
Sgn
ggs\\\“ le pH24 Colourl Colourzq
Sy 2.166 2.162 2.166 1.939
e 2.024 1.921 1.407 1.261
Hae 2.261 2.267 2.245 2.245
m 1.792 1,593 1.792 1.658
Te\ 8.243% 7.903 7.610 7.103
Tpe
lerratUre was measured by thermometer GULTON, TASTOTHERM P 200. pH was measured by
ﬁéshaCt PH-meter, GRONERT, type TM 5. Colour of muscle was measured on flat surface of

Ut of muscle by Gofo photocolorimeter, ERNST SCHUTT.
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Results and discussion

"
The results of investigations suggest that the distribution of le in 8,229 m. semimembI
naceus /Fig. la/ is mainly regular and that measured values are from 5.0 0. 17,5 Mos?
frequently is measured pH, 6,4 /13,51%/. In most muscles, that is in 61,89% investigat®

=

. . 1 o y
cases it was measured le in the range from 6,2 to 6,6. The extreme values were rearly

: o . . : : ] . foWf
determined: pH; 5,0; 5,1 and 7,5 in one sample, respectively, 5,2 in five and 5,3 in f°
muscles.

If the PSE status of muscle is determined according to the criterion of PHy £ 599 the?
this phenomenon is determined in 8,49/ investigated muscles as shown by these investig?”
tions. png in 7,903 investigated m. semimembranaceus is distributed in greater rang®:
that is from 4,4 to 7,6 /Fig. 1b/. In most investigated muscles it was measured pHoy 7
/18,09%%/ and in the range from 5,3 to 5,8 in 74,78%. Extremely low DH,, 4,45 4,5 and ﬁln
were measured in one muscle, respectively, pH,, 4,8 in two muscles, 4,9 in one and 542
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Fig.l.a - ''he pattern of pﬂl m. gemimembranaceus of 5.243 Fig.l.b ~ ''he pattern of pﬁ?a m. semimembranaceus of 7,993 |
carcasses of pigs investigated during one year carcasses of pigs ‘mvesbigat-ed during one year ‘

former in 121 and latter even in 685 /8,67%/ muscles. Specially high pH
in one muscle.

o 756

r; |
. _ ot
Determing DFD status of muscle according to the criterion of quq_; 6,3 it hasbeen \
<
8,18% of examined muscles affected by such changes. ¢d

e
If the incidence of these changes is expressed by seasons /Table 2/, then it can DP® f J
psb

iné

1

that the differences between the seasons are very great. So, in spring and autumn
DFD status appear in considerably higher percentages then in summer and winter. SP¥
period is the most unfavourable because the incidence of PSE muscles is found in 10, ‘5
cases and of DFD even in 20,21% cases; in autumn period these changes were registere
10,184, respectively in 9,30% muscles. In spring period were registered the 1owes® plgk
/4,43 4.6 etec./ at unfavourable weather conditions: temperature 12°C and changeable

The frequency of incidence of PSE and DFD nmuscle determined by seasons
on the base of pH and colour

Table 2.
1
PS E DFD PSE DFD Norné
Season pH, € 5,9 pHy, > 6,3 Dormel Colour, < 66 Colour,,» 72
66
Spring 10,71 20,21 69,08 10,39 4,95 84’25
Summer 6,74 0,41 92,85 1,49 6,26 92’51
D
Autumn 10,17 9,30 80,5% 15,20 12,29 72

%6
Winter 5,74 0,51 93,75 3,85 5,79 /9%*’8/
Tear 8,49 8,18 83,53 8,63 859 822
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weather with rain. In the same slaughterhouse was registered the highest pH24 7,6 in which

w:atorkEd under very unfavourable conditions, where daily temperature was about 10?0 and

N her was changeable. However, in one muscie was measured pH24 4,5 in summer during sta-
Sunny weather at daily temperature of 27°C in the slaughterhouse in which is worked

ey the best conditions.

Eae Pattern of colour1 and colour24 of investigated m. semimembranaceus are shown in Fig.
and 2p, Measuring 45 min post mortem, once it was measured the lighest colour of muscle

ﬂgG:#? units and the darkest 88 Gofo units. The most muscles had colour of 74 Gofo units
225%/ . Colour24 in investigated muscles is more regularly distributed then colour1 and,

2y : : : - 5 :
h:mallx 1t is also lighter. These values vary from 42 to 84 G6fo units. In most muscles

Ip 1°8 measured the colour of 64 Gfo units /17,36%/.
PSE Status of muscle is determined according to the criterion of colour, g 66 Gofo units
i e
2 \
| 207
| |
15 :

ket b, o -
4 500 5. 58 62 66,70 7 78 82 86 .90

T2 % %0 5 5 66 70 7% 78 8 8 90
cotour1 o L & 9 colour,,
By ]
B2, The pattern of colour, m.semimembranaceus of /.61U Fig.2.b - 1he pattern of colour,, m.semimembranaceus of 7.103
carcasses of pigs investigated during one year carcasses of pigs investigated during one year

zzhltheSe changes were found in 8,63% investigated muscles. If DFD status of muscle is
inebmined according to the criterion of colour2q_> 72, then this phenomenon is registered
ty »65% investigated samples. Percentages of incidence of PSE and DFD status are similar
4§ °Se found on the base of measuring pH; and pH24, but the distribution by seasons is
Upy *Tent /Table 2/, and especially for the frequency of DFD muscle incideéce. T?ere?ore,
Qastatus,for example, according to the criterion of pHg[Jr was registered in spring in
b;cl% inVestigated muscles, and on the base of colour in only 4,95 muscle. Greater diffe-
EXDZS dppear in summer as well as in winter period. : ;

e Changes of colour were found in spring period, i.e., the lightest colourl 52 Gofo
Qm>s and colour,, 42 Gofo units in slaughterhouse with unfavourable working conditions,

he darkest in the slaughterhouse with the most favourable conditions for work.

» Observing muscle during the investigations it was noticed that some of them were
by eva1uated as PSE on the base of measuring pH and colour 45 min post mortem, but 24

Obg Post mortem they were markedly pale and exudative. After that, these changes were
e

Wyq .
it i Winter in one slaughterhouse on 500 muscles also of left halves. By these analysis

®d in spring period in two slaughterhouses on totally 1260 muscles of left halves

hhkas foung that from 1260 muscles with le < 5,9, 24 hours post mortem was visually eva-
Sty o 7,38%’ and from 500 muscle 3,6% as muscle with distinctly pale colour and exudative

Doscture- From totally 1760 investigated muscles 111 or 6,31% had pH; < 5,9 and 24 hours
Dﬁi torten had been distinctly of pale colour and structure. In this case also in spring
iy Was determined about two times more pale and exudative muscles than in winter pe-
dy . In these determinations it was found several times that visually determined colour

Irtot Coincidence with the finding obtained by measuring with Géfo device.
by ® datg obtained by visual investigations are added to those obtained by measuring
®R the percentage of incidence of PSE muscles would be considerably higher. However,
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in several cases it was noticed that muscles with le < 5,9 were not, 24 hours
pale and exudative. This phenomenon was not sistematically registered. But according
the data from literature, such status can appear in greater number, even to 38% of in?
tigated muscle /Barton-Gade, 1977/.

From previosly 111 registered muscles with leg: 5,9 and 24 hours post mortem pale€
exudative, 55 or 49,55% was 45 min post mortem with distinct signs of rigor mortis.

from these 55 muscles had le 04 :

Tl in four of these muscles was 380 or 58,500, and in others 590 to 41,500“ From thes®
55 musclesg,1l4 or 23%,5% had colour1 £ 66 Gofo units while others have been of normal . o
In 26 from these 111 muscles it was measured higher pH,, than pH;. In 2 muscles with ¥°

0

mortis, which appeared 45 min post mortem,there were measured Tl 41°C and qu4 7,0

o

Summary. Evaluating the status of muscle according to the criterion le < 5,9 an oF
pH2a_> 6,5 it was found by measuring m. semimembranaceus that 8,49% were affected
and 8,18% by DFD changes. However, by visual examination of muscles 24 hours post

it was found in spring period 7,38% and in winter 3,6% muscles pale in colour and

tive, although they have le higher than 5,9 /two even 7,0/.
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