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PACKAGING FRESH AND CURED MEAT
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U ation BXPeri"'ents have shown that strains of 
^rvivpT^HH®. aureus, Clostridium welchii and Salmonella can 
!ïid*nce tnV,â uum-Packa9®d meat for at least 6 weeks. There is no 

°'2°c <n 8h°W that multiplication occurs when the meat is stored 
a8r°bicalT~ ̂ CuAinor wh8n thB maat ia subsequently stored T at 15 c for 3 days.

LA SURVIVANCE DES BACTERIA-QUI POURRAIENT BIEN CONTAMINER DES 
ALIWENTS-OANS LA 1/1ANDE EMBALLEE SOUS VIDE

3. T. PATTERSON & P. A. GIBBS

Le Department de l'Agriculture de l'Irlande du Nord et de 
l'Université Queen's i  Belfast, 

Le Centre de al Science Agronomique et de la Science de
l'Alimentation,
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Les exptfriences d'inoculation ont indiqué que les races 
de Staphylococcus aureus, Clostridium welchii et Salmonella 
peuvent survivre dans la viande emballée sous vide au moins 
pendant 6 semaines. Rien ne marque que la multiplication a£e 
lieu quand on emmagasine la viande à une température de 0-2°C 
in vacuo, ni quand on emmagasine la viande d'une fafon aérobie 
à une température de 15 C pendant 3 Jours.

BiEKHBaeMOCTB b usee ynaKOBaHHOM b BaEyyne öaicTepHii 
CnOCOÔHHX BHSBaTB OTpaBJISHHe nHHeBapHTeJIBHOft OHCTeKH

LATENTER NAHRUNGSWITTEH/ERGIFTUNGSBAKTERIEN IN 
VAKUUMVERPACKTEM FLEISCH '

r p H c n e K T

3. T. PATTERSON & P. A. GIBBS OlHJTH C TVOHMPHPHKCIE HKOXyJIHIIKH KOEB 3aJTH , HT O  ŒT&MMBI
Clostridium welchii, utaphylococcus aureus H Jalmonella MOrjfT
nepescHBaTt no KPâ neft Hepe 6 Hê eJiB b yraKOBaHHOM b 
BaKyyue Msice. HeT HWKaKHX cbcächh« nosBOJMioimrx 
3aicjnoMaTB, hto pa3MHO»eHHe npoHCXOUHT jihöo Tor̂ a, 
Koi\aa Maoo xpaHBToa b  Baicyyue non rei-nepaType 0-2° no 
neaiOHK), anöo Torja, Korja oho BnooaeacTBHH xpaHMToa 
T1!H ana aapoöHHM cnocoöOM npn TeMnepaType 15® no

5t*l»«i«eü1"Pfun9,'/8rsuchs haben das Folg.nd. als uahr er.alst: neJBCHIO.
t ä W  StaphylococcuB auraua. Cloatrldluai walchll. und

— * ^Bnn8n 2um mindesten sechs Wochen in vakuumverpacktem 
^rmahr n°Ch l8b8n* E* 9ibt keinen Beweia dafOr, dass 
•iner U 9 d"r Bakt8rl8naich ereignet, wenn das Fleisch bei 
î8r°bi8rKP"ratur won °*2 c in wacu0 gelagert wird; bei einer 
a p*r«t ° Nachlg9arung, die drei Tage dauert, und eine 
Bakt«rioÜr WOn 15 C 8rford*rt, gibt es auch keine Vermehrung der 

n nach Ermittlungsergebnissen.

ua8 n
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Newforge Lane,
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THE SURVIVAL OF POTENTIAL FOOD POISONING BACTERIA OK VACUUM-PACKAGED MEAT
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A PREVIOUS REPORT (Patterson 4 Sutherland, 1973) dealt with the •,
changes which take place on vacuum-packaged beef at 0-2° and the 1 
development of the microbial flora on slices of meat cut’fv™ Z Z  a 
and stored under aerobic conditions at 1,-6°. In addition s Z Z a í*8 
presented to show that 2 strains of Staphylococcus aíreus co!lV 6
packaged meat for at least i, weeks, ^ / / s ^ L n  lorrieks 
declining numbers. There was little evidence that this “'3>.thouBh "lth 
multigly quickly after the meat was removed from the vacuu^ackage^nd held 
at 1 , , probably due to the more rapid growth of competing o?gSfL

S t T S p  r  s T z z r z i l r  thiaV r ' ^and Clostridium on such meat. ^  °f 22£2H2., Salmonella

maieriais and methods
Inoculation, packaging and storage of meat

including one capable of producing eSteirtoxin A, " strain-23) “ ral"3’ 
Salmonella muenster, S. dublln and Clostridium wélchU, the latter 
containing c 50* spores, were spread on the surface of the pieces of meat 
as previously described (Patterson & Sutherland, 1973). Two levels of
inoculated6andUcontrol (uMn^uUtM)“ itlfof V 3” 1 * 3 W ' a"d the 
süthertanS^M)? “ “ 3t°red St °‘?° f°r ^^>'3S(PaMer” ñP4Cka8ed

Recovery of inoculated organisms after storage

One package of meat for each of the two inoculum levels of an organism and 
aseoti^llv tnCOTtr03 ’ “ere “íthdra“" fr°m 3t°rage each week and opened
polystyrene 'trays ̂ferwrappe^with^n^'tygen-permeable^ilm^i Patterson 4
-3)erlS k l H l l ^ t 1 r á  f°rt7? h T T  ̂ ^  ^ l i n g  S r S b i e stw ; u terile dlluent (°-5* peptone water) was added to the meat which was 
then homogenizei in an AtoMix blender (MSE Ltd.,) for 18,000 rev in the
(f£rrS emín)Winh !'ecovered usl"B thB Colworth Stomacher 1,00(for 22 mm) in experiments with Salmonella spp., and Cl. welchii 
3t|ph. aureus was enumerated by the MPN technique of OiSTitti-& Canton!
036) and confirmed by the coagulase test. Salmonella spp. were recovered

directly by plating on brilliant green agar (Edel 4 K a n p e lm a c h e r, 19®) 
hilson 4 Blair bismuth sulphite agar as modified by McCoy (1969), ^  ,d 
confirmed by slide agglutination tests. Clostridium welchii was enui*r 
by the M W  'total' count technique in the differential reinforced va 
5noîÎTidial medium (DRCM) of Gibbs & Freame (1965) as modified by Gibbs (1973), and confirmed by streaking presumptive positive cultures on the 
lactose-egg yolk-milk agar of Willig & Hobbs (1959) and incubating anaerobically.

RESULTS AND DISCUSSION
ine results of the inoculation experiments are given in Tables *-»- 
in Table 1 show that the 3 strains of Staph, aureus used survived f°r J„, 
weeks, and in the case of 2 strains foTT^eeks, when initial numbers ** 
relatively high. The numbèrs recoverable by the technique used howeveG 
decreased progressively and there was little indication that the 
staphylococci could multiply rapidly in competition with the other ¿p 
organisms present when the package was opened and the meat stored at Such inHWtinn W  ___ a____, . . .. . ■.-- was opened ana the meat stored
, uch inhibition by competing organisms under aerobic conditions is weA>-jknown iTrnllom t. I’m-~ i  mil)  ., . - ... _

, have
,*Staph

I--  Vm J uiganiams unoer aerooic conditions
known (Troller & Frazier, 1963), and certain lactobacilli and strept®00' 
also have this ab-mt.v f e w ™  1963, Haines & Harmon 1973a, b). ■*also have this ability (Sabine, iyô ; names fit Harmon 1973a, b;. —
isolated many strains of Ps. fluorescens which markedly inhibit StaEfe . 
,Siii?iiriln £̂iai ^ CUlture*N The one instance where multiplication at fprobable (MP 136, week 0) may have been due to fewer competing organ19? 
outgrowth of the strain of Staph, aureus already present on the meat* 5 
numbers of the order 10'/g of this organism arc required to produce a 1 r[. 
poisoning dose of enterotoxin, by an enterotoxin producing strain (oil; nt 

& 1972), there appears to be little d?n*J#r« wxinnuvAcova, i v r c j , tnere appears to be little oa 
this source unless the meat was very heavily infected, or stored at 
temperatures. The position with Salmonella (Table 2) may however be $  
somewhat different in that, although the numbers inoculated declined TV 
some cells survived until at least 6 weeks, and probably longer since W 
technique used did not give a resucitation period, nor detect less than ̂  
LO/g. Since even a few cells of certain strains may cause infection 1" 
consumer, vacuum-packaging cannot be regarded as giving a safer product 
when the meat is sold unpackaged. There was however no sign of rapid * 
multiplication of the Salmonellae when the meat was stored in air at *' 
again possibly because of competition from other organisms, and the e 
relatively low storage temperature; Pseudomonas strains from poultry h* 
been found which inhibit the growth of Salmonellae when grown togeth®1" 
(Oblinger & Kraft, 1970).

The survival of relatively low numbers of Cl. welchii (Table 3) was ra</uT 
better than of the other organisms tested, and after 8 weeks in the 
package there was evidence for multiplication of the test organism at ¿ ' j  
provided the meat was kept in the evacuated bag. Since certain strâ 5 
pathogenic Clostridia, notably Cl. botulinum type E, have the abil^Vtfd 
grow at temperatures down to 3° (Schmidt, Lechowich & Folinazzo, 1961' 
whose growth will be enhanced by vacuum-packaging, it is essential t0 iSK 
maintain the storage temperature close to 0° in order to minimise the r 
from this source. The possible effects of the microflora developing °n

vacuum-packaged meat on growth and toxin production by clostridia are not 
known and further work is indicated. While adequate cooking will destroy any 
botulinal toxin, it may not be sufficient to kill all clostridial spores and 
the normal precautions concerning the handling of cooked meat must be observed.

The authors wish to acknowledge the valuable technical assistance of 
Messrs. C. W. Gillespie, B. Hough and J. Early in these investigations.
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