










- 6-
/ V/

Table 3 - V iab ility  of Organisms After Prolonged Incubation

V iab ility  of Organisms Present
Process

Fo
No. of 
Samples

Immediately After 
Process

Subcultured after  
51-87 mos. Incubation

0.05 10 10 0

0.2 12 12 0

0.6 21 21 0

1 .0 38 38 0

2.0 9 9 0

The data indicate that viable spores at a l l  processing levels 

st their v ia b ility  during the 51 to 87-months incubation. Total 

indicate that in most meats the spore load of putrefactive 

r °bes is very low* Jansen and Aschehoug observed that 

ic spore formers of the genus b a c i l l i  are important factors 

spoilage of canned meats» Jensen(5) has reported that such
Or -l

sms are important in the spoilage of the perishable class of
C ^

roeats. Table 4 lis ts  the per cent of aerobic spores present 

Pasteurized canned luncheon meat for the years 1952 through 1962.
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Tab le ^ “ Total Aerobic Spore Load per gram of Luncheon Meat

Year
No» of 
Samples

Per Cent
Samples

Lost
i Less 

than 10 10-100
1000-

100-1000 10.000
Above

10,000
1952 94 loO 10.0 58.5 24.4 5.3 0

1953 74 2.7 2.7 52.7 41.8 0 0

1954 96 0 0 51.0 47.9 1 .0 0

1955 84 1 . 1 5o 9 41.6 47.6 3.5 0
1956 96 2 12.0 54.0 30 1 .0 0
1957 25 0 12.0 52.0 28 8.0 0
1958 39 0 28.2 38.0 30.7 2.0 0
1959 51 0 53.0 25.4 19.5 1 .0 0
i960 40 0 42.5 27.5 22.5 5.0 2.5
1962 14 0 14.3 64.3 21.4 0 0

*Verage 61 1 .0 14.6 47.9 33.6 2.6 0.2

Data indicate that the aerobic spore load is re latively
aigh l n the meats used to prepare cured canned luncheon meat.

Ir> 1957, canned hams were included in the study. The same

n^ Ue was used in handling the ham as employed with luncheon
meat except the ham was ground before f i l l in g  into the small test
tubes

^ sterile  hand grinder was used for preparing the ham

ha®

analy s iS„

ble 5 shows the lethal effect of d ifferent processes on
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Table 5 - Effect of Thermal Processing ° Ham

Per Cent of Samples Positive
for Viable Bacteria__________

Processing Level in Fc Values 
Samples 0,05 0*3 0*6 1*0 3.0 Negative

1957

1958

1959

1960

1961

1962

1963

indicates no data obtained at this processing level.

The extra tubes not subcultured immediately after processing

e held at 30°Co incubation. Any tubes discolored or for any 

* e a s

48 64.6 OP <M> 45.0 20.0 35.0

19 - - 68 <E9 as 31.0 5.0 31.5

21 66.0 42.7 U» oo o o 19.0 GLl CD 33.0

49 60.0 32.6 18.0 14.0 CD CD 38.8

52 40.3 28.8 15.4 5.0 e s  o c 59.6

43 44.1 25.6 1 1 . 6 0.0 CP GO 55.8

52 50.0 26.9 7.6 10 50.0

0n changed in appearance were examined. Spoilage was evident 

Sorne ° f  the ham tubes after two months incubation and continu-
in

& as long as 20 months after the start of incubation. Micros- 

c°Pic lam ination of the spoiled tubes indicated that aerobic
spor«

formers caused the spoilage. The spores were more resistant 

than luncheon meat.

Table 6 l is ts  the per cent of aerobic spores present in 

Canned baams. Table 7 gives the anaerobic spore load of hams used
f o r

c a n n in g .
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Table 61 - Total Aerobic Spore Load per gram in Canned Hams

period
Per cent

No. of 
Samples

Less
than 10 10=> 100 100-1000 1000- 10,000

1957 48 6 50.0 37.5 6.2

1958 19 21 2 1.0 36.8 2 1.0

1959 21 14 57.0 14.0 14.0

i960 49 31 34.6 21.8 12.8

1961 52 37 25.0 25.0 13.0

1962 43 48 39.0 9.3 2.3

1963 52 19 48.0 26.0 5.0

Table 7 - Total Anaerobic Spore Load per gram in Canned Hams

i^Uod No. of
1

Per <sent
Samples Less than 1 1=5 Over 5

1959ni .. 21 47.0 41.0 1 1 . 0

i960 49 76.0 17.6 5.8

1961 52 73o0 23.0 3.8

1962 43 74« 4 25.5 0.0

1963 52 84 » 6 5.7 9.6

^d itiona l information was obtained on the ab ility  of the spores 

tn remain viable in meat» The aerobic spore formers were studied

 ̂ f i l i n g  small potted meat cans (109 x 109) with portions of 
the same unprocessed ham and luncheon meat used for thermal



resistance studies» The cans were sealed and processed in water

bath at 165°F° to give an internal temperature in the can of 153°F.

After processing, the cans were cooled in tap water at 70°F.

One half the cans of pasteurized luncheon meat were placed

a 70°F. incubator and the remainder were placed at 40-45°F.

and incubated. The cans were inspected at gradually increasing

time intervals. At the end of 15 months incubation the cans at

40-45<>p incubation showed no signs of spoilage. The cans were

transferred to 95°F. incubation to determine whether the spores

w°uld germinate and cause spoilage. Nine mont&s after the cans

V?ere placed in 95°F. incubation, spoilage was evident and the cans

Cot,tinued to spoil for two years with 57 per cent of the cans at

^  spoiling from growth of bacteria. At 70°F., 45 per cent 
of *.1

tfte cans spoiled due to the growth of bacteria— 0.4 per cent

taHng place in the f i r s t  12 months, and the remainder within 
fch

ree years. Organoleptic changes in the meat presumably from 

etl2ymes not inactivated caused the rest of the cans to be d is- 

arded after nine years.

One can of ham from each thermal resistance study since 

ar,uary i # 1962, has been incubated at 95°--one can at 80° and 

at 40-45°F. These cans have been inspected at d ifferent  

N e rv a ls  to see i f  viable organisms would germinate and grow.

- 1 0 -



Table 8 shows when spoilage was evident in canned hams held

at 95 and 80°F.

Table 8 -  Canned Ham Spoilage

Total Aerobic 
Spore Count

Per cent

Is

No. of 
Samples

Less 
than 10

100
10-100 Above

1962 52 48 »O 38,46 13.4
1963 43 9.3 55o80 34 o 8
1964 14 50.00 50.0

At 95V, 66per cent of thes cans

Total 
Anaerobic 
Spore Count

Per 
Less 
than 1

cent Average Days Before 
Spoilagef Incubation-

1-5 at 95WF. at 80°F.

80.8 19.0 55 days 247 days

79.0 20.9 125 161

92.8 7.0 34 57

spoiled in the f i r s t  six months
1 r\
c per cent in the last six months with five per cent s t i l l

^sfactory through June 1964. At 80°, 44*9 per cent of the cans

^°*-led in the f i r s t  six months with 25.6 per cent during the last 
s i x

months and 18»3 per cent s t i l l  satisfactory»

fote

Spoilage was not evident in the cans held at 40-45°F. There- 

* after 18 months incubation these cans were opened and aerobic 

ar>aerobic counts made» Dextrose Tryptone Agar with yeast 

act (0.5%) was used for aerobic spore counts and Eugon agar for

*nd  

6*tr,

aer°bic spore counts» Counts were incubated at 95°F. from 48 

h<>urs.

to



Table 9 gives the counts at the time of processing and counts 

°n the same product after 18 months»

Table 9 -  Spore Germination at 40=45°F.

/ V?
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After 18 Months
At Time of Processing - Counts Incubation at 40“45°F.

Anaerobic Aerobic Spores Anaerobic
l0 __Aerobic Spores_______  Spores % of Samples %

_ 7, of Samples______ 7. of Samples 100 Samples
■'Slls—  0-iQ 10-100 100 Over 0°1 1-5 0-10 10-1QQ Over 0 -11 -5
52 48 38.46 13.4 80.8 19 77 11 12 80 20

a indicate very l i t t le  spore germination in pasteurized canned 

ts held at 40-45°F. There was no indication of putrefaction
organoleptic changes had taken place. These organoleptic changes

again due to enzymatic degradation and in some cases breakdown 

in the can enamel.
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SUMMARY

The spore load and spore heat resistance was determined

^  unprocessed canned hams and luncheon meat over an extended period 
Q

time. A processing level greater than FQ 3 is necessary to

°ktain complete s te r ility  in these products. Product stab ility

( onnnercial s te r ility ) is possible with much less total heat. The

8Pores remain viable over extended periods of time in the processed

*eats’ Spoilage of underprocessed meats w ill take place over many

^ t h s .
y- 7 , *'• t• *

Organoleptic changes in some of the cans from extended
A i ,

° rage were evident without bacterial spoilage. These changes 
V e ra  n

Presumed to be due to enzymatic degradation and breakdown of 

Can enamel.
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(English)
Kie spore load and spore heat resistance was determined 
in unprossed canned hams and luncheon meat over an extended period 
of time. A processing level greater than F 3 is necessary to obtain 
complete sterility  in these products. Product stability (commercial 
sterility ) is possible with much less total heat. The spores remain 
viable over extended periods of time in the processed meats. Spoilage 
of underprocessed meats w ill take place over many months.

Organoleptic changes in seme of the cans from extended 
storage were evident without bacterial spoilage. These changes were 
presumed to be due to enzymatic degradation and breakdown of can enamel.

(German)
Die Hporenraenge und der Sporenhitzewiderstand wurde 

duren verlängerte Zeitspanne in unprozessierten (unzu- 
bereiteten) eingemachten Schinken und "luncheon meat” 
(Aufschnitt) festgestellt. Ein Niveau des Prozessierens 
(Zubereitens) grosser als F 3 ist notig, um vollständige 
Sterilität in diesen Produkten zu erlangen. Die Stabilität 
des Produkts (Handelssterilität) ist mit v ie l weniger 
Gesamthitze möglich. Die Sporen bleiben durch verlängerte 
fähig. Unterprozessiertes (unterzubereitetes) Fleisch wird 
Eher viele Monate verderben.

Organische Veränderungen wurden in einigen der Kon­
servenbüchsen während verlängerter Lagerung bewirkt, aber 
°hne bakterielle Verderbung. Diese Veränderungen wurden 
Vermutlich durch enzymatischen Zusammenbruch und den Zu­
sammenbruch des Büchsenschmelzes veranlasst.




