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IObacterium thermosphactum: Faulnisindikator fur Rindfleisch
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. €1 kurz besprochen an Hand von Angaben uber Microbacterium thermosphactum.
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Sachlich durch M. thermosphactum.
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cterium thermosphactum: spoilage indicator of beef
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tion and growth of bacteria on beef. The principal results of these investigat

with data from analysis of Microbacterium thern
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ortant for beef because of its psychrotrophic properties and its rapid growth

igerated beef. It was found on the skin of animals before slaughter. On these skins a

8k, ion existed between the counts of M. thermosphactum and other psychrotrophic bacteria. It was
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0 Y Telated with the hygienic situation in transport vehicles and with microbiological condition

Woy *r meats. During shipment of primal cuts cross-contamination between the cuts is the cause of
@%ﬁatant Changes in bacteriological condition. thermosphactum and pseudomonads represent an im-
g i Part of the contaminating flora.
tmrime Cases of meat distribution M. thermosphactum multiplies more rapidly than all other psyc
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Microbacterium thermosphactum: indicateur de détérioration dans la viande de boeuf
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Microbacterium thermosphactum - nokasaTenb Mop4Yu rOBAAWHSI.

C. M. MYNOEP. ‘

n3 otaena '"HupepnaHackuit yeHTp MAcHoi TexHonoruu'' llentpanbHoro HUM nutamua v nuum, 3eict, MonnnaHAuA:

- cTé
B uyeHTpansHoMm HUU nuTtanua v nuuym npu TNO npoBepeHsl oOWMpHbIE MCCNEAoBaHUA MO 3arpA3HEHUW FOBAAUHLI M po

GakTepuin Ha Hen.
| . ume

MPUBOAATCA FNaBHbe pesynbTaThl, @ TaKKE MPUMEPH W3 aHaNUMTUUECKWX AaHHeXx no Microbacterium thermosphact

] Ha

M. thermosphactum umeeT 3HauyeHue ANA FOBAAUHB M3=3a CBOUX MCUXPOTPOMMUUECKUX CBOMCTB M GpicTporo pocTd

OXNaxAeHHOM MAce. :
- pH3
M. thermosphactum 6bno ofiHapywxeHo Ha Koxe npepyfolHbIX KMBOTHbIX. Ha Takux kowax cywectsoBana nosnoxuTes

KOppenauua Mexay uucneHHocTbl M. thermosphactum u apyrumm ncuxportponuueckumu GakTepuamu. bbino noka3ao’
UTO KOXM ABAAINTCA FNaBHLIM UCTOYHMKOM CaKTEPUIMHOrO 3arpA3HEHWs Tyli.

Bo BpeMAa xpaHeHuA roBaguHel B ckoToborHax uucneHHocTn M. thermosphactum yBenuuuBawTCcAa npuMepHO OT ﬂpeﬂeﬂa
AeTeKuun (102 GakTepuin Ha CMZ) cpasy nocne y6os, [O NpuUMepHO 10663Krepmﬁ/cmz yepes 10-17 pgHeii. B Te”eHMe
Takoro xpaHeHus OBGHapyXMBAOTCA HEKOTOPLIE MPU3HaKuM nopuu, oOyCnoBnEeHHOM rnasBHeM OOpazoM NpUpocTOM

ncesAOMOHaA0B.

Bo BpeMA NMepeBO3Ku Tyw mx BGakTepuliHoe 3arpA3HEHUE 3aBUCUT MPEUMYUECTBEHHO OT CAHUTapHLIX ycnosud B oyP
roHax, a Takke OT MMKPobGuManbHOro COCTOAHMA APYTUX MAC.

Y Ux
Bo BpeMA MepeBO3KM MEpPBUUHLIX OTPE3KOB B3aMMO3apaXeHue ABNAETCA MCTOUHUKOM 3HAUMTENbHbIX M3MeHeHu! B

€akTepuanbHOM cocToaHun. M, thermosphactum u nceBAOMOHafs COCTABNAIT CyWECTBEHHYK 4YacTb 3apawaiowen

dnopsl.
"=
MpM HEKOTOPBIX cMCTeMax 3aroToBku Maca M. thermosphactum paamHoxaetca GeicTpee Bcex Apyrux ncuxpoTporn o
0
" - 5 > atM
yeckux GaKTepuil, yTBEpKAESHWEM KOTOPOro ABNAKTCA pesynbTaThl HabnoaeHul Hag roBsAWHON, xpaHseMoi MOA
KE»
pac

depoit, COCTOAWENCA M3 YrneKWcnoro rasa u kucnopoga. Bo Bcex 3Tux cnyyasx nopya maca (uamenenun B K

npuekycsl) 6bna obycnosneHa rnasHeiM o6pasoM MOBLIWEHHOM 4YKMcneHHOCTbio M. thermosphactum.
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2Ntroduction
?” 1953 Microbacterium thermosphactum was described by McLean and Salzbacher (8) as a new species,
1S0lated from fresh sausages. Since that time this bacterium was found by many investigators on
Various meat products.

| ) : fo S s T :
j: tmermosphactum forms chains of regular rods, is Gram-positive, catalase positive and grows aerobically

at temperatures from 0-30 °C; it does not grow at 37 Oc (2, 8, 15). Growth proceeds at oxygen concentrations
?F less than 0.2 % (15) and high carbon dioxide concentrations (14). Glucose and possibly glutamate are
4sed yp by growth on meat (5, 12). A selective medium has been developed by Gardner (4).

RE1Gtively little is known of contamination of meat with M. thermosphactum and its relation with other
gPQUDS of psychrotrophic micro-organisms. Not much has been published about its growth on meat under
l”GUStrial conditions, and its contribution to spoilage either. In this paper these aspects are illustrated
Y investigations performed in 1972-1975.

NE ; : ]
A XDerlments, results and discussion

PSyChrotraphic bacteria are found on bovine carcasses immediately after slaughter. Among these bacteria
M, thermosphactum and pseudomonads have an important place.

T was investigated whether these bacteria could be found in bovine animals on the skin or in the digestive
traCt. From 5 animals samples of skin were taken after bleeding and from these the micro-organisms were
Washed with dilution fluid (7). After evisceration samples were taken too from different places of the
SOntents of the digestive tract.

LOUntS of M. thermosphactum (4), pseudomonads (6) and aerobic count were merformed from all samples,
8nd the colonies of the selective media were confirmed.
he results show that M. thermosphactum is found on the skin of all_5 animals (table 1).
€ number of these bacteria is rather small, e.g. 102 a 10 per cm“. Distinctly more pseudomonads are

Ound on the skins although these bacteria only compose a minor fraction of the total microflora (fig. 1).
A Significant positive correlation exists between the counts of M. thermosphactum and pseudomonads
ON the skin (rank-correlation of Spearman pL 0.05). T
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Fig.4. M.thermosphactum on 1
of bovine carcasses af
Fig.%. Development of M.thermosphactum on storage
bovine carcasses in 4 slaughterhouses
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Such a correlation is not found between the aerobic count and one of the psychrotrophic counts. peen
In samples from the digestive tract M. thermosphactum has not been detected and pseudomonads only haveé
found incidently in very low numbers.
All these results indicate that the bovine skin is an important source of carcass contamination.
This has been confirmed by the following experiment, performed in 1972.

From two fattened calves the skin was cleaned with water and desinfected with 6 % lactic acid immediatEIz
before slaughter. This treatment reduced the aerobic count of the skin to ca 1 % of the original number
bacteria. Then both calves were slaughtered on a cleaned and desinfected slaughterline.

By means of comparison two fattened calves were slaughtered on the same slaughterline, however without
treatment of the skin. Also two fattened calves were slaughtered after the slaughterline had been 1in d
operation for 1/2 h and ca 30 calves had been slaughtered. All fattened calf carcasses were investigate
bacteriologically by cutting 10 cm? from the surface meat at different spots.

The results show that disinfection of the skin reduced the contamination of carcasses considerably. 2)
The aerobic count of treated calf carcasses was only 2 & 20 % of counts on untreated carcasses (fig- éléra
From the aerobic count can be concluded that the skin not only contributes to the psychrotrohic micr?{ 1 on®

of freshly slaughtered carcasses, but alse the mesophiles. This has been confirmed by several investigd

(5 s c PR e ) 4 |
Furthermore the results of fig. 2 shows that bacteriological contamination increases a little bit during
operation of the slaughterline. After 1/2 h in operation the bacteriological load of some spots on the
carcasses was 5 times higher than at the beginning.

Bovine carcasses were hung in cold stores of 4 slaughterhouses for about 2 weeks. Each carcass was »
sampled bacteriologically three times a week. Samples of 18 spots per carcass were cut from the surfac
(fig. 4). The mean results of extreme slaughterhouses and overall means are given in fig. 3.

The results show that the M. thermosphactum increases most rapidly in the cold store with the highesF )
temperature (2 8 4 "C), and that the growth is slowest in the store with the lowest tgmperature gl amz
After a storage time of 10 days the mean counts of M. thermosphactum are more than 10" bacteria per ClOW

on carcasses with relatively rapid growth, and ca 10° bacteria per cm? on carcasses with relatively ° gady
growth. At the same time pseudomonad counts generally are at least 10 times higher and often cause alr
discolouration and slime formation. However, both groups of bacteria grow relatively rapid on the sameé
carcasses.

e
£ mor
The cargasses were Storea during the time that a part of the spots reached M. thermosphactum counts £

than 10" bacteria per cm®.

Thes®

By means of this it was found that the same spots generally reached relatively high counts (fig. Al
spots are situated on the carcasses at the neck, where the head is cut away, at the shin
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and on the cut meat of the breast and abdomen. All these spots are handed relatively

g slaughter by dehiding and cuttimc. This handling caused contamination with psychrotrophic
sms from the skin, resulting in rapid growth on these spots of the carcasses (par. 2.1).

e proper handling methods during slaughter are very important in particular for these spots.

j -

QDV] 1 .
N® carcasses and primal cuts were brought from slaughterhouse to butchery. This shipment took place

:n ‘fansport vehicles without refrigeration during 1/2 - 2 h. The experiments were performed in different
Jﬁfi”S The meat was investigated hacteriologically before shipment in the slaughterhouse and after shipment

. ® butcheries. Samples of 10 cm” were cut from the meat surface.

\E§L§%IEEEJEEEET.CO”PtF increase during shipment relatively much on meat with low bacterial counts (table 2A).
It VQHHE unhygienic condition of tramsport vehicles add to the bacteriological contaminat%on [taDIBIZB):

by PS; found that contamination with M. unermoaphcctum cells generally was ;ccompanled wlth contamlnat%on
il Udomonads.This connection between M. thermosphactum and pseudomonads is characteristic for the micro-
M]_ of meat. Therefore cross-contamination between the various pieces of meat very likely causes bacterial
« Sometimes the bacteria are transmitted because of unhygienic transport vehicles

l?

s “lm@s M. thermosphactum becomes the dominant organism of meat. This may occur when growth of pseudomonads
ed. A high portion of M. thermosphactum often is found in vacuum packed meat 1 & 2 weeks after

8 : f14, 15), salted meat, meat stored in gas atmospheres consisting of carbon dioxide and oxygen, and
prl tish fresh sausage (3).

* the result

af minced meat DF B0 % beef and 40 % pork are given.lThis minced meat was packed under an

% oxygen and stored at 3 OC with a light intensity of 500 1lux.
is the most numerous micro-organism of the microflora (fig. 5) and a count
3 ed after ca 5 days. Thereafter discolouration soon begins, together with
ah i r boiling, an old meat taste. In a normal atmosphere minced meat spoils
3y t this gas atmosphere (10). Normal meat spoilage generally is accompanied with
Ti: ‘” spoilage in gas atmosphere does not undergo a change in pH or even decreases it a little.
hg‘:is also an indication that proteolytic pseudomonads are inhibited and the effect of M. thermosphactum
*Ntreased,
3
™ Coney
~—=_usions
LDntd“"ir”"lcm of carcasses with M. thermosphactum and other psychrotrophic micro-organisms principally

pklglﬁa es from the skin of animals. Especially neck and cut meat from breast and abdomen are extensively
<.Dunfam¢mated
Trb*“D shipment bacteriological contamination occurs with a microflora adapted on meat.
u h;c Mmicro-organisms are spread over the meat, among others by cross contamination and
' Th 8ienic condition of the transport vehicles.
ion of psychrotrophic micro~organf5m5 on meat adapts to outside influences.
ion of pseudomonads sometimes makes M. thermosphactum the dominating species.
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Fig.5. Growth of micro-organisms in
gas packed minced meat
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Table 1. Presence of M. thermosphactum on 6 spots of CGWSK?
M. thermosphactum determina X

Cow nr. 1 2 3 4

skin sample:

head 102 104 102 =

abdomen fore 102 - - -

abdomen hind = = 132 "

fore leg 102 - - ’TB

hind leg 102 = - =

tail 102 10 = =

XL~M. thermosphactum not determined (limit of detection 1

Table 2. Increase in M. thermosphactum counts on carcasses and cuts during shipment from

slaughterhouse to butchery

2 A Effect of bacteriological load of meat

M. thermosphactum count Increase of M.

thermosphactum count on

before shipment carcasses primal cuts
geometric extremes geometric extremes
mean mean
[1og/cm2) (log) (log) (log) (log)
221 =245 0.7 0.1-0:8
236 ='38.0 0.7 033 = 1wl 0.8 0.0 17
Fd 450 0.8 048 = 1.2
& lii=15:0 0.3 0.0 .- 0.8

2 B Effect of hygienic condition of transport vehicle

Hygienic condition Increase of M.

transport vehicle carcasses

thermosphactum count on

primal cuts

geometric extremes geometric extremes
mean mean
(log) (log) (log) (log)
good 0.4 DT = 07 0.3 3.8 =102
acceptable ga7 T3 = 0.8 0.4 238 =059
bad 0.8 8 ST 0.8 [ I RE TS

m




