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Dy
;E SChlechte Haltbarkeit des DFD-Fleisches wird gewbhnlich der Tatsache zugeschrieben, dass Verderbsbakterien
Wmﬂ:em hier vorliegenden hohen pH-Endwert schneller wachsen. Die Wachstumsraten vieler Verderbsbakterien
e\msn abef im pH-Bereich von 5.5 bis 7.0 nicht beeinflusst, auch wenn die lag-Phasen bei den niedrigeren Werten
&mspr‘erlang&rt sind. Es wurde nachgewiesen, dass Pseudomonaden, die unter aeroben Bedingungen und bei
m&rEieChC“dCT Feuchtigkeit unter der Verderbsflora vorherrsuhen; beim Wachstum auf Fleich als eistes Glucose
Mg, fen, Djises Wachstum vollzieht Sici auf der Fleischoberflache. Sobald nun aus den tieferen Schichten
~r&‘ Mehy genugend Glucose an die Oberflache diffundiert, werden von den Bakterien Aminosauren abgebaut.
*W diesem Zeitpunkt wird der fur den Verderb typischen Geruch wahrnehmbar.
ORp_p.
‘S\Rl“dfleisch-SCheiben ohne Glucosereserven mit einem pH-Wert von 6.3 wurden mit L-Milchsaure oder mit
mm;:SQIBSung behandelt, um die normalen Konzentrationen dieser Komponenten herzustellen. Behandelte und
'ande]te DFD-Fleischscheiben sowie Scheiben von Rindfleisch normaler Zusammensetzung wurden mit einem
UUI‘eSCi o1
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tr enden Pseudomonad-Stamm beimpft. Bei dem saurebehandelten (pH 5.6) und dem unbehandelten Fleisch
a
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in Verderbsgeruch bereits bei einer Zelldichte von 10 /cem” auf, wahrend bei normalem und bei glucose-

h
andeltem
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DFD-Fleisch Verderbserscheinungen erst auftraten, wenn die Keimzahlen hoher als 10 /cm” lagen

i G;jchitumsruten der Bakterien waren in allen Fillen die gleichen.
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gﬂm1t ;05€konzentra:10n schwankt im Rindfleisch ausserst stark. Bei einem pH-Wert von 6.0 kann der Glucose-
deg 5 €reits erschopft sein; bei pH 6.4 ist Glucose niemals vorhanden. Da der Glucosegehalt die Haltbarkeit
n J‘Fleisches bestimmt, sollte olieser Parameter eher als der pH-Wert zur Beurteilung der DFD-Kondition
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Mgh ; kecplng qualities of DFD meat are usually attributed to faster growth of spoilage bacteria at the
mmff “imate PH of meat in this condition. However, the growth rates of most spoilage bacteria are
‘CCte, > b \
Tang ted by pH in the range 5.5 to 7.0, although the lag phase may be extended at the lower end of this
AR
%hd' It had been shown that pseudomonads, which are the dominant spoilage organisms under humid aerobic
1tions 3 ;
Yag. Ons, utilize glucose initally when growing on meat. Growth occurs at the meat surface, and when the
g
ay,, ~ 8lucose diffusion from the bulk meat to the surface can no longer meet the demands of the bacteria,
10

ACids - : : . . Ry
§ tds are degraded. It is only at this stage that spoilage odours begin to be detected.

S £ 4 . . . . .
Blyg °f DFp beef, pH 6.3 and devoid of glucose, were treated with L-lactic acid or with glucose solution to
Toy, € Mormal concentrations of these components. Treated and untreated DFD slices and slices of beef of
Cc = . . . gl S i
DRy OMposition were inoculated with a fluorescent pseudomonad. With the acid-treated (pH 5.6) and untreated

Meg. : 5
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8lyg > Spoilage odours were detectable with a bacterial cell density of 10 /cm™, but with normal meat and
0

Se~ty ) - - S I S b

frg, treated pFD meat, spoilage was not detected until bacterial numbers exceeded 10 /cm®. The bacteria
Ut the

3] the same rate in all cases.
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at o Concentration in beef is highly variable and glucose may be exhausted in beef with a pH as low as 6.0;
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%at 8lucose is always absent. Since glucose is the factor which determines the keeping quality of DFD

* thig

> Parameter rather than pH should be used to define the DFD condition.
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Les facteurs determiner la pauvre conservation quality de la viande DFD
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La pauvre conservation qualité de la viande DFD sont habituellement attribuer A la rapide multlplicatlon

N
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microorganisms désadvantaquex a la pH haute de cette viande. Cependant, avec plupart des microorganism
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désadvantaquex le pH de 5.5 - 7.0 est sans effet sur cours de multiplication, bien que la condition dé B fpﬂ
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peut étendre dans 1'endroit bas de la pH rangée. Il avait demontrer cette pseudomonads, qui sont le pri
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microorganisms désadvantaquex dans la condition humide et avac 02, a la premieére utiliser glucose quand

poussé sur la viande. Croissance se passe i la surface de viande, et quand le glucose cours de chang®
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d'intérieur de viande en la surface n'accomplis pas davantage ce dont les microorganisms sont besoin, #

acids sont détruire. Mauvais odeur a commencé i cet étape seulement.

. e » g o . : ytion
Tranches de la viande DFD, pH 6.3 et sans glucose, étaient traité avec L-lactic acid ou avec une solut?

glucose donner leur concentration normal. Tranches de DFD, a traité et n'a pas traité, et tranches du o
normal étaient injecté avec une fluorescent pseudomonad. Avec le acid-traité (pH 5.6) et n'a pas traite\;WR
DFD, mauvais odeurs étaient découvrant avec une microorganism cell densité de IOb/cmz, mais avec Vjafde n;

g "5 3 $
et glucose-traité viande DFD, n'était pas découvrant jusqu'd les numéros des microorganisms > 10°/cm’- ;

microorganisms poussé a la méme cours de change dans tous les experiments.
6%
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Concentration de glucose dans le boeuf est variablé et glucose peut absent dans le boeuf avec une pH 2
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que 6.0; 4a pH 6.4 glucose est absent toujours. Depuis glucose est le facteur qui détermine la conser

FD:
qualité de la viande DFD, concentration de glucose plutdt que pH est mieux pour définé la condition de D
QarTOpH, OCyCJAaBAMBANIIME HASKYO CTOHKOCTH MAca DFD OpPW XDAHEHHAH
K.OJJXWLT m K,JIx.HHOTOH
HayuHO-ACCNenoBaTeNbCKUt MECTUTYT MACHO! NpoMHmieHHOcTM HoBoit Benammma, IamuibTOH:
HoBas 3enaHnud o

Hn3kyn CTOAKOCT® mMACa DFD INpM XPAHEHMH OGCHYHO OGBACHADT YCKODEHHHM pocToM rﬂﬂﬂocTﬂwxcjmd
TepH# NIPE BHCOKOM KOHEYHOM DH Takoro mAca. ONHAKO Ha CKOPOCTH pocTa GONBIMHCTBA rast? o
Gaxrepmit He BnuAeT pH B numanasone 5,5-7,0, XOTA HmkHMt npeles sTOro Imanasoxa MOXET ormr
BUTH CoJee LIATENBHYD Jar-fasy. BHIO MOKA3aHO, YTO NCEBNOMOHANH, ABIADLEECA OCHOBEY
JIOCTHHMJ OpraHu3MaMy BO BJIAXHHX 88DOCHHX YRJIOBMAX, IpM POCTEe Ha MACH cHAvUaja penonbs
TVIDKO3y. POCT NpPOMCXOLHT HA MOBEPXHOCTH MAca, ¥ KOILTA GROPOCTH Inpdysmm Imko3H 43 i
MAca K NOBEPXHOCTM He MOXEeT Cojee yHNOBRIETBOPATH NOTPEGHOCTH STHX GaxTepuit, aMMHOKMCﬂO
pacnananTcA, Tonmpk0 HA 3TOX cTamuM HAUMHAWT OCHADYKMBATH THMJIOCTHHH 3amax. y

JlomTEKM TOBANMEH DFD ¢ pH 6,4, He comepxalFe IVIDKO3H, o6padoTanz I~MOJO4YHO’ KHCﬂOTOgﬂﬁe
pacTBOPOM I'MIWKO3H, YTOOH OCECHEYATH HOPMAJBHYN KOHIEHTPALMD STHX KOMIOHEHTOB. OOPaOOT 4
E HeoOpaGOTaHHHE OCpasuu Mica DFD, a Taxke OCPaslH HOPMAJbHONR TOBANMHH HHOKyﬂﬂPOBaﬂﬂépwy
PECLEHTHHMM NCeBNOMOHanamMd, ¥ 0CpasinoB mica DFD, O6paGOTaHHHX KUCAOTORA (pH=5,6) X Heoﬂwﬂ
TaHHHX, THWIOCTHHI 3amnax OBHAPYRMBAJIN IPH OGCEMeHe HHOCTH 106/CM2. a y oGpasioB HO%ﬁ;%MZ
mAca Z y o0pasuoB, 06paCOTaHHHX TIIOKRO30ff, MOPYY BHABIANE JIMWUB npu ofceMeHeHHOCTH 1

Bo Bcex cayuasx GakTepum DOCIA C ONMHAKOBOM CKODOCTED. g

KoHneHTpanua IInKO3H B IOBANMHE He ABIAETCA IIOCTOAHHOK; ee 3amacH MOTyT McqepnaTbcH yzj
PH=6,0, a npm pH=6,4 TIOKO3a BCerma OTCYyTCTByeT., [IOCKONBKY COmEpXaHme TUINKO3H - 870
$akKTOp, KOTODH#A OGYCHABIEBAET CTORKOCTE mAca DFD  1Opu XpaHeHMW, IJA omnpemeneHAd 000"
DFD clenyeTr NmoAb30BATECA BTUM napameTpoM, a He Noxazaresnem pH.,
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Soduction
A thPO?r keeping qualities of DFD meat are usually attributed to faster growth of spoilage
‘ mhwerlaAat the high ultimate pH of meat in this condition. However, the growth rates of
la Spoilage bacteria appear to be unaffected by pH in the range 5.5 to 7.0, although the
bewfhase may be extended at the lower end of this range (Gill § Newton, 1977). It has
QWmiSbOW“ that pseudomonads, which are the dominant spoilage organisms under humid aerobic
Sup tions, utilize glucose initially when growing on meat. Growth occurs at the meat

“théce‘ and as the bacterial cell density increases, the rate of diffusion of glucose from

0 ;l“ the meat to the surface becomes too slow to meet the requirements of the bacteria.
(Gilthen do bacteria attack amino acids, with the production of ammonia and spoilage odours
%du » 1976). Since DFD meat is deficient in glycogen, the glucose content may also be
%rmzfd- This could result in the production of spoilage odours at an earlier stage than in
meat .
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1 %\\Ziiig_and Methods

b & TRl s
Niwastrlploins graded as DFD were obtained from a local abattoir. Mutton of high ultimate

S

Obtained from sheep exercised to exhaustion before slaughter.
il

Use
quie PH was determined at 20°C after homogenizing 1 g meat samples in 5 ml of distilled

G
Ucg
Sl S€ concentration was determined in neutralized perchloric acid extracts by the glucose
A Se-peroxide method.
At

u . : ?
OTescent Pseudomonas sp. isolated from spoilt mutton was used to inoculate meat samples.
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1yvi
ﬁer ;?Ual muscles from beef striploins were examined for pH and glucose content. There
C LUnenlde variations in the glucose concentration at any pH value, but the average glucose
pH5_4t decreased with increasing pH (Table 1). Glucose was absent from all muscles above
‘ Dr%en; but could be absent in muscles with a pH as low as 6.0. Of the three muscles
| the L. costarum always had the highest pH (Table 2).
:/
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i I 8lucose content of individual muscles from suspected DFD beef striploins
tim
a
te pH No. of muscles Glucose concentration (ng/g wet wt)
range average
§
.40
i 5.49 5 90 -~ 202 118
: S.6p o059 8 75 -~ 108 82
) -
e i, 09 3 33 - 106 70
s, 079 3 25 - 86 58
4 -~
By, -89 10 10 - 148 59
Y | s
91 5,00 - 99 12 8 - 66 33
| e, S-oo g 0 - 33 13
s, %19 2 o~ 2 6
N T 6.29 3 Bt 20 15
y 5.40 BRIO, 39 4 )i Sl 5
B 70 9 0 0




Average pH and glucose content of the different muscles present in eighteen
suspected DFD striploins

Average pH Average glucose concentration

(ug/g wet wt)

Longissimus dorsi 5.67 62
Multifidus dorsi 597 37
Longissimus costarum 6.16 22
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Slices of meat of pH 6.3 and devoid of glucose were treated with L-lactic acid : -
reduce the pH to 5.6, or with glucose solution to give a final glucose concentratiol fq
about 100 pg/g wet weight. These meat slices and controls of high pH (pH 6.3, nolé;“tae
and intermediate pH meat (pH 5.85, glucose 112 ug/g wet weight) were inoculated with @

fluorescent Pseudomonas, and incubated at 10°C under humid, aerobic conditions. The ‘Zﬂ
of the lag phase increased with decreasing pH, but there appeared to be no differenc®

growth rates on treated and untreated slices of meat of initial high pH and on control

w0

slices of intermediate pH meat. Spoilage odours could be detected in the meat sampl?;q
devoid of glucose after two days, but were not apparent until the fourth day in S&mPft£m1
where glucose was present (Figure 1). The average glucose concentrations in beef, mfk on
and pork are about 100, 400 and 800 pg/g wet weight respectively. Since previous WOZ . 45
bacterial spoilage had been carried out on mutton only, samples of mutton devoid Of 5ﬁoﬂw
were inoculated with the Pseudomonas and examined for the development of increased Jmﬁxﬁg
i = . % . : i B AT
concentrations at the inoculated surface. Ammonia formation at the inoculated 5U1fflq
detectable when the bacterial cell density exceeded 10°/cm?, whereas in normal muFtuﬂvcd
cell density in excess of 10°%/cm? must be attained before release of ammonia is obseZ
(G1:1d5 "1976)%
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Time (days)
3 4 ° . P . o T, hH an u‘f;
3 S | Growth of a fluorescent Pseudomonas at 10°C on meat slices of differing P" ‘.t

glucose contents (0) pH 6.3, glucose absent; (8) pH 6.3, glucose 100 ug/8
(O) pH 5.6, glucose absent; (W) pH 5.85, glucose 112 ug/g wet wt.
(A) indicates spoilage odours detected.
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£: PH of meat is usually considered to be the most impgrtant ipdicator of the DFD condition

de ‘epér, 1976). However, the critical factor-for keep}ng quality appears to be the.

y g ®tion of glucose, and glucose content i§ highly variable. Analysis for glucose in those

”mc €S most susceptible to glucose exhaustion would seem to be the most reliable guide to
€eping quality of suspected DFD meat.
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