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Schlechte Haltbarkeit des DFD-Fleisches wird gewöhnlich der Tatsache zugeschrieben, dass Verderbsbakterien 
dem hier vorliegenden hohen pH-Endwert schneller wachsen. Die Wachstumsraten vieler Verderbsbakterien

äber im pH-Bereich von 5.5 bis 7.0 nicht beeinflusst, auch wenn die lag-Phasen bei den niedrigeren Werten
etl*aS VP i "6nt erIangert sind. Es wurde nachgewiesen, dass Pseudomonaden, die unter aeroben Bedingungen und bei 
angrPreCt'ender Feuchtigkeit unter der Verderbsflora vorherrschen, beim Wachstum auf Fleich als eistes Glucose 
„ h —  Dieses Wachstum vollzieht sich auf der Fleischoberfläche. Sobald nun aus den tieferen Schichten 
Er mellr genugend Glucose an die Oberfläche diffundiert, werden von den Bakterien Aminosäuren abgebaut.

2u diesem Zeitpunkt wird der für den Verderb typischen Geruch wahrnehmbar.

Gi, n fleisch-Scheiben ohne Glucosereserven mit einem pH-Wert von 6.3 wurden mit L-Milchsäure oder mit 
Uc0seln°sung behandelt, um die normalen Konzentrationen dieser Komponenten herzustellen. Behandelte und 

flüQ ndeite DFD-Fleischscheiben sowie Scheiben von Rindfleisch normaler Zusammensetzung wurden mit einem 
tiat 6Scierenden Pseudomonad-Stamm beimpft. Bei dem säurebehandelten (pH 5.6) und dem unbehandelten Fleisch 

n Verderbsgeruch bereits bei einer Zelldichte von 10d/cm2 auf, während bei normalem und bei glucose- 
Die eltem DFD-Fleisch Verderbserscheinungen erst auftraten, wenn die Keimzahlen hoher als 108/cm2 lagen. 

Wachstumsraten der Bakterien waren in allen Fallen die gleichen.
gehal Cosekonzentration schwankt im Rindfleisch äusserst stark. Bei einem pH-Wert von 6.0 kann der Glucose- 

1 bereits erschöpft
DFd.

:llatz t

sein; bei pH 6.4 ist Glucose niemals vorhanden. Da der Glucosegehalt die Haltbarkeit 
Fleisches bestimmt, sollte olieser Parameter eher als der pH-Wert zur Beurteilung der DFD-Kondition 
Werden.
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keeping qualities of DFD meat are usually attributed to faster growth of spoilage bacteria at the 
 ̂ imate pH of meat in this condition. However, the growth rates of most spoilage bacteria are

tarig6 ted PH in the range 5.5 to 7.0, although the lag phase may be extended at the lower end of this
 ̂bad been shown that pseudomonads, which are the dominant spoilage organisms under humid aerobic 

tate of°nS’ utilize glucose initally when growing on meat. Growth occurs at the meat surface, and when the 
^  glucose diffusion from the bulk meat to the surface can no longer meet the demands of the bacteria,

acids are degraded. It is only at this stage that spoilage odours begin to be detected.
'“®S

Sive DFD beef, pH 6.3 and devoid of glucose, were treated with L-lactic acid or with glucose solution to 
normal concentrations of these components. Treated and untreated DFD slices and slices of beef ofbo­

th,
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%  imposition were inoculated with a fluorescent pseudomonad. With the acid-treated (pH 5.6) and untreated
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sP°ilage odours were detectable with a bacterial cell density of 10 /cm , but with normal meat and 
treated DFD meat, spoilage was not detected until bacterial numbers exceeded 108/cm2. The bacteria
the same rate in all cases.

°Sb
PH 6.4

c°ncentration in beef is highly variable and glucose may be exhausted in beef with a pH as low as 6.0;
at glucose is always absent. Since glucose is the factor which determines the keeping quality of DFD

* TlParameter rather than pH should be used to define the DFD condition.
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Les facteurs déterminer la pauvre conservation quality de la viande DFD 

COLIN 0. GILL et KENNETH G. NEWTON

Méat Industry Research Institute of New Zealand, Hamilton, New Zealand

La pauvre conservation qualité de la viande DFD sont habituellement attribuer à la rapide multiplication
microorganisms désadvantaquex à la pH haute de cette viande. Cependant, avec plupart des microorganisms
désadvantaquex le pH de 5.S - 7.0 est sans effet sur cours de multiplication, bien que la condition de la^

■* -nCiP‘
peut etendre dans l'endroit bas de la pH rangée. Il avait démontrer cette pseudomonads, qui sont le P1"1
microorganisms désadvantaquex dans la condition humide et avac C>2, a la première utiliser glucose quand i1
poussé sur la viande. Croissance se passe à la surface de viande, et quand le glucose cours de change
d'intérieur de viande en la surface n'accomplis pas davantage ce dont les microorganisms sont besoin,
acids sont détruire. Mauvais odeur a commencé à cet étape seulement.

Tranches de la viande DFD, pH 6. 3 et sans glucose, étaient traité avec L-lactic acid ou avec une soluti011
glucose donner leur concentration normal. Tranches de DFD, a traité et n'a pas traité, et tranches du
normal étaient injecté avec une fluorescent pseudomonad. Avec le acid-traité (pH 5.6) et n'a pas traite
DFD, mauvais odeurs étaient découvrant avec une microorganism cell densité de 106/cm2, mais avec viande

„ _ g 2 Les
et glucose-traite viande DFD, n'etait pas découvrant jusqu'à les numéros des microorganisms > 10 /cm •
microorganisms poussé à la même cours de change dans tous les experiments.
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Concentration de glucose dans le boeuf est variablé et glucose peut absent dans le boeuf avec une pH ausSl 
que 6.0; à pH 6.4 glucose est absent toujours. Depuis glucose est le facteur qui détermine la conser’ 
qualité de la viande DFD, concentration de glucose plutôt que pH est mieux pour définé la condition

•val1“
de

flaKTQpn. QgycjiaBjiKBaioiuHe hh3kvk> ctoükocte Maca dfd iiph xpaHeHM 

K.O.JIIMUI h K.JIs.HHOTOH

Hay^HO-HCCTiejlOBaTeJIBCKIlí! HHCTHTyT MHCHOft npOMHUUieHHGCTU HOBOÍÍ 3ejiaHHHH. raí/UUIBTOH»
HoBaa 3ejiaHjiHH

^  &
HH3Kyx) CTOÍÍKOCTB MHCa DFD npH xpaHeHKH OÓHHHO OÓBHCHflBT yCKOpeHHHM pOCTOM rHimocTÍ®’Li 
Tepaíí npa bhcokom KOHeHHOM pH raKoro Maca. CtriHaKO Ha ckopoctb pocTa óojiBiiiHHCTBa rHíP10 -¿o 

CaKTepHíi He BjmneT pH b jtnana30He 5 ,5 -7 ,0 , xoth hhkhhH npeuex pToro jmanasoHa mo *eT 0 

bhtb (5 oxee juiHTejiBHyio Jiar-$a3y, Btmo n0Ka3aH0, hto nceiyiOMOHajiH, HBjiHioiniiecfl ochob 

JIOCTHHMH OpraHH3MaMH BO BJiaiKHUX a3pOÓHHX yUJIOBHHX, npH pOCTe Ha MHCH CHanajia HCflO, 

rjU3K03y. POCT npOHCXOJlHT Ha IIOBepXHOCTH MHca, H KOna CKOPOCTB JLH$$y3HH rJU0KO3H H3 1V'¡J 

Maca k noBepxHocTH He MOseT tíonee ynOBjietbopatb noTpeÓHOcra othx óaKTepHñ, aMKHOKH^0 

pacnanaioTCH. Tojibko Ha ptoíí cTajura HaHHHaioT otíHapyMBaTB thíuiocthhíí 3anax.

JIOMTHKH rOBHBHHH DFD C pH 6 ,4 , He COJiepscaimie TJIKIK03H, OÓpaóOTajIH Ir-MOJIohhoK KHCí°f0^  

paCTBOpOM rjIK)K03H, HTOÓbl OÓedieHHTB HOpMajIBHyK) KOHpeHTpapino 3THX KOMÜOHeHTOB. oÓpa6° , 

h Heo(3pac5oTaHHHe ofipaauu MHca d fd , a Taime oCpa3im HopMajiBHoñ roBHjMHU HHOKyjmpOBaJII! ¿pi 
pecueHTHHMH nceBnoMOHanaMH. y  otípa3iioB MHca d fd , oópaóOTaHHhix khcjiotoü (pH =5,6) 0 lie°í¡io 
T8HHHX, TH1ÜIOCTHHÍÍ 3anax OÉHapyKHBaTH npH 0tíceM6HeHH0CTH Io V cM 2 , a y 0Ópa3U0B 

MHca jj y 0típa3U0B, oópatíoTaHHux rjnoK030ñ, nopny buhbjihjih jihüib npii otíceMeHeHHOCTH I 0 '

Bo Bcex cjiyHanx ÓaKTepuH pocjm c ojnmaKOBoí! ckopoctbio.

KoimeHTpaHHH rjnoK03u b roBHjume He HaroieTCH nocTOHHHOí; ee 3anaca MoryT ucHepnaTBC* ^  

p lfc6 ,0 , a npH pB=6,4 raiDK03a Bceima OTcyTCTByeT. üocKOjiBKy conepsaiuie i -jiiokosh -  3T° 

$aKTop, kotophí! oóycjiaBjiHBaeT ctoükoctb MHca DFD npH xpaaema, juih onpejiejieH0fí c° cT 

dfd c jie jiy e i nojiB30BaTBCH othm napaMeTpoM, a He noKa3 aTejieM pH.
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>--ioduction 
he ~
baCt"°or keeping qualities of DFD meat are usually attributed to faster growth of spoilage 
I b e r i a  at the high ultimate pH of meat in this condition. However, the growth rates of 

^ P o i l a g e  bacteria appear to be unaffected by pH in the range 5.5 to 7.0, although the
heen^ ase may be extended at the lower end of this range (Gill I Newton, 1977). It has 
^  shown that pseudomonads, which are the dominant spoilage organisms under humid aerobicto

Growth occurs at the meatStijfx tions, utilize glucose initially when growing on meat.
Wit^ace, and as the bacterial cell density increases, the rate of diffusion of glucose from
»1 Jln the meat to the surface becomes too slow to meet the requirements of the bacteria.
(Gij.then do bacteria attack amino acids, with the production of ammonia and spoilage odours 
r6(ju > 1976). Since DFD meat is deficient in glycogen, the glucose content may also be

This could result in the production of spoilage odours at an earlier stage than in 
al meat.

s and Methods 
“e6f ------------------------
PH tripioins graded as DFD were obtained from a local abattoir. Mutton of high ultimate 

s obtained from sheep exercised to exhaustion before slaughter.
MUsCi
''atgj,6 PH was determined at 20°C after homogenizing 1 g meat samples in 5 ml of distilled

“ i id ° Seld aSe.
A n uo r e

concentration was determined in neutralized perchloric acid extracts by the glucose 
Peroxide method.

scent Pseudomonas sp. isolated from spoilt mutton was used to inoculate meat samples.

_and Discussion
Hld iv .
M e  w - al muscles from beef striploins were examined for pH and glucose content. There 
c°ht6 lde variations in the glucose concentration at any pH value, but the average glucose 

6.4 decreased with increasing pH (Table 1). Glucose was absent from all muscles above 
™es5. ‘ 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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Slucose content of individual muscles from suspected DFD beef striploins

e PH No. of muscles Glucose concentration (yg/g wet wt)
range average

5 . 49 5
5.59 8
5.69 3
5.79 3
5.89 10
5 .99 12
5.09 5
5.19 2
5.29 3
5.39 4
5.70 9

90
73
33
25
10

8

0
0
3
0

202
108
106

86

148
66

33
12
29
10

118
82
70
58
59 
33 
13

6

15
5
00
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Table II

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

Average pH Average glucose concentration 
(yg/g wet wt)

Longissimus dorsi 5.67 62
MultifidUs dorsi 5.97 37
Longissimus costarum 6 . 16 22

to
Slices of meat of pH 6.3 and devoid of glucose were treated with L-lactic acid soluti°h 
reduce the pH to 5.6, or with glucose solution to give a final glucose concentration j
about 100 yg/g wet weight. These meat slices and controls of high pH (pH 6.3, no glu 
and intermediate pH meat (pH 5.85, glucose 112 Ug/g wet weight) were inoculated with the

lengfluorescent Pseudomonas, and incubated at 10°C under humid, aerobic conditions. The ^  
of the lag phase increased with decreasing pH, but there appeared to be no difference 
growth rates on treated and untreated slices of meat of initial high pH and on contro 
slices of intermediate pH meat. Spoilage odours could be detected in the meat sampleS 
devoid of glucose after two days, but were not apparent until the fourth day in samp* 0ll 
where glucose was present (Figure 1). The average glucose concentrations in beef, ®u
and pork are about 100, 400 and 800 yg/g wet weight respectively. Since previous work oh

o5e
bacterial spoilage had been carried out on mutton only, samples of mutton devoid of S nia 
were inoculated with the Pseudomonas and examined for the development of increased am was 
concentrations at the inoculated surface. Ammonia formation at the inoculated surface  ̂
detectable when the bacterial cell density exceeded 105/cm2 , whereas in normal muttonv0d 
cell density in excess of 108/cm2 must be attained before release of ammonia is obser 
(Gill, 1976).

Fig. Growth of a fluorescent Pseudomonas at lO'C on meat slices of differing P ^et  ̂
glucose contents (0) pH 6.3, glucose absent; (•) pH 6.3, glucose 100 yg/S 
(□ ) pH 5.6, glucose absent; (■ ) pH 5.85, glucose 112 yg/g wet w t .
( A )  indicates spoilage odours detected.
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°f meat is usually considered to be the most important indicator of the DFD condition 
dep^eP®r > 1976). However, the critical factor for keeping quality appears to be the 
Husc?tion °f glucose, and glucose content is highly variable. Analysis for glucose in those 
the ies most susceptible to glucose exhaustion would seem to be the most reliable guide to 

Keeping quality of suspected DFD meat.
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