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INTRCDUCTION

In the last few years, Yugoslav meat packing Industry has be-
Come a potential manufacturer and exporter of a very wide assor-
tment of canned pasteurized products for different European ma-

rkets, and lately in steadily growing quantities for U.S.A.

In the technological way of processing, storage and transpor-
tation there were many variations to a very wide extent, and
8till there are, especially in the application of low tempera-
t!}rea, for which reason a very different hygienic quality and
limited shelflife of these products could be expected. The abo-
Ve allegations are confirmed by the data from our literature
/B. Skenderovié, i Z. Trumié /15/, V. Oludki i R. Srbljin 11/,
¥. Ma¥i¢ 1 B. Lebovié /1o/, Z. Bem /5/, J. RaSets 12/, V.
Vi%acki i M. Petrovié /6/, M. Stefanovié /16/, I. Savié, M.
Ciri¢ 1 D. Mleksié 14/, M. 6iriE, B. Stamojlovié i 3. Trumié
17/, Foreign literature /F. Lorenz i K. Incze /9/, K, Jnoge




/8/, W. Gisske /7/, E. Barnes, M Ingram /2/, H. Riemann /13/,
is also very rich with data about bad influence of all above

mentioned factors on shelf-life of canned pasteurized products.

For those reasons in one of our meat processing factory were
Processed a few manufacturing lots of canned ham under the
definite and controlled thermal treatment, and the final pro-
duets were stored at the temperatures of 5 10 and 20°C. At
definite time intervals a certain number of cans were opened
and the number of bacteria and the presence of species supposed

to have bad effect on shelf-life of these products were examined,

As in the processing of experimental lots of canned ham has
been applied a definite technological process, which certainly
had some effect on microflora of the final precducts, it is, no

doubt, necessary to show some of its important moments.

A short description of the technological process of manufactu-

ring of canned ham

After the rest of at least 12 hours, pigs meant for manufactu-
ring of canned ham, were processed in industrial way using
electricity for stunning. The sides from processed pigs were
Cooled with fast treatment, while the temperature in the centre
Of meat after 16 hours, during the cooling process, was about

0
47C. The sides cutting was done in an air-conditioned room, and
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the temperature never went over 10°C. The same day those cooled
sides were cured with injections of curing solution into the
blood vessel in the ratio of 7% to the weight of ham. The cu-
ring solution had 24 Bé&, and the day before use it was boiled
and cooled to the temperature of 4%, Bacteriological examina-
tion proved the curing solution to be sterile, or consisted
only single germs. The hems were dipped into the curing solu-
tion of the strength 23 Bé. In the curing room, during the
three days of hams curing, was maintained the temperature of
4°C, Under the same thermal treatment, the hams were held in
metal boxes for draining during 7 days, and during that time

they were twice over-arranged.

The boning and the final processing of hams, patting the hams
into the tins and closing the tins were held in a room with the

temperature of 10°C, The canned hams were pasteurized in open

Cauldrons at the temperature of 8000, in the duration of 1

hour to 1 kg of weight. By using the thermo-couple it is found
out that in the geometrical centre of canned hams during the
Pasteurization the temperature was 64°C, and it wes maintained

for a little longer than 30 minutes.

After the pasteurization the hams were cooled in water for about
2 hours, and after that in the freezing chamber with temperatu-
re of 100, till reaching the temperature of 10°C in the geome-~
trical centre of the ham. To reach such temperature it took 12

hOUrs°




In all phases of canned hams processing, special attention was
Paid to hygienic work conditions in order to prevent any possi-

ble contamination of raw materials that go into a tin.

MATERTIAL, METHODS AND THE TECHNIC OF WORK

Under the above described conditions three manufacturing lots
Of canned hams were processed during three weeks. In each of

the processed lot there were 45 hams filled into tins of the

n

height of loo, 120 and 140 mam.

Our examinations of the bacterial flora of canned hams were

divided in two parts, as following:

8. the bacteriological examination of the surface and the

centre of the cured hams prior to fillingofof tins, and

b. the examination of the bacterial flc of canned hams
stored at the temperatures of 5, 1o and 20°C, at time inter-

vals of lo, 30, 60 and 90 days.

8« The examination of hams prior to filling of tins

In the boning room, with sterile scissors and a pincette, sam-
Ples of sbout 5 g from the surface /sample B/, and from the
Ceéntre /sample A/ were taken. In the plant laboratory, from -

€ach sample dilutions with saline solution were taken, For de-




termination of the total bacterial count the method by Koch
Wwas used. The total count of Streptococci was determined in
the Packer medium and the plates were incubated for 72 hours
at 37°C, For determination of the number of sporeforming aero-

bes, the dilutions were held in water bath for 5 minutes at

o R , g i
lo0“C, For determination of presence of anaerobe microorganisms

-

V,F. agar was used. For determination, from every plate lo co=-
lonies were translated on slant agar. The results of these
®Xaminations are shown on the tables 1la, 1v, 1lc, 14, le, 1f,
2&9 2b

o

, 2c, 24, 2e, 2f, 3a, 3b, 3d, 3e and 3f.

b, The examination of canned hams after the storage

6oth, and 90th

Fo - B th th
0llowing the premade plan, each lo 307,
day, a certain number of tins was opened under the sterile
Conditions, which had been stored at the temperatures of 5, lo
and 20°C with sterile drillers, about lo g of samples were
taken from three different places of hams:
fore lower part /a/

middle of ham /b/

back upper part /c/

The material was diluted with 3% NaCl solution. The total bacte-
Tla count was determined using the Koch method, and the total
RQumber of Streptococci using the Packer medium. For determina-

tion of growth of sporeforming aerobes, the dilutions with 3%
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NaCl solution were treated for 5 minutes at 100“C. For deter-

mination of the presence of sporeforming anserobes, V.F. agar

was used. The results of these examinations are shown on the
+ o 1 - e = " A gy
tables 4a, 4b, 5a, Sb, 6a and 6b.

RESULTS 2 a -I1I8CUESEEI0N

Out of the complex of great number of factors which were Suppo=

sed to have influenc

P
e

on bacterial flora of canned hams as well
a8 on their shell-life, in the discussion will be brought out
only those that, in our opinion had some influence on the final

results,

The technological process of ranufacturing for all theee lots
Of canned hams involved in our experiments, was controlled very

Strictly,

)]

© naturally, it had a very good effect on the bac=-

|
“J 9

4L

Yerial flora and on the shelf-life of the final products, par-

o]
o)

tiCularly on those that were stor at lower temperatures. In

)
)
>

this proc:

ct
14)]

mportant momen should be accentuated: fast

&

W
s

S¢

three

Ui
-
.
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Cooling of sides strict application of a definite thermal tre-
atment during the boning and curing processes, as well as the
Pasteurization at SQOC, fcr 1 hour on 1 kg of the product.
*Tobably the last mentioned factor had a very strong effect on

the decrease of the number of bacteria, as well as on the elimie-

Ration of certain species 1ln the final product.
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The total bacteria count in the third manufacturing lot, in
the samples taken from the centre, varied from 840 to 28.400.
In the samples taken from the surface, the total count of
bacteria varied from 4.600 to 276.000 /tables 3a, 3b, 3¢, 3e,
3f/. In the hams of this lot, stored at 5°C, a deviation in
the number of bacteria was observed, and in the ham number
92., in everyone of the three taken samples was found an
exeptionally great number of bacteria /2.000, 2.240, and 1.080
in 1 kg/. By determination of isolated strains it was found that
the ham in question had been infected by sporeforming rods

/B. pantothenticus and B. subtilis/. Out of the hams from this
lot, stored at 10°C, in one case there was again found a very
high total bacteria count /12.300, and in only one sample/.
The other three hams were either without bacteria, or with
only a very small number /table 5a/. From the hams stored at
2000, in one case, and in one sample, a number of 44.000 bac=-
teria was isolated from 1 8y while a ham stored at the same
temperature for 9o days, showed 1n'everyone of the three samp-
les a high number of bacteria /12,000, 13,200, 18.000/, /ta-
ble 6a/,

The total count of Btreptococci in the samples of cured hams,
teken from the centre and from the surface, prior to filling

of tins, was in all cases pretty high, for exsmple, 13.000,
22,400, 26,500 in 1 g /tables 1b, 2e, 2f/. From the total number
of 180 samples of cured hams prior to filling of ting /90 from
the centre and 90 from the surface/, in 12 samples 8tpeptococei

¢ould not be found, one sample being from the surface, and




eleven from the centre.

However, there arose a very interesting fact, and that is, that
from the pasteurized hams, Streptococci /Str. zymogenes/ were
isolated in only two cases, that being the hams stored at 20°C,
and opened on the 30th day. Both hams originated from the first
lot /table 6a/. The number of isolated streptococei was in

both cases very high, the plates being overgrown and the colo-
Dies uncountable, To obtain the total count of Streptococei,

in our experiments was used the Packer medium, where in many
Cases a growth of Micrococei and grampositive Sporeforming ba-
€illi was observed. 4. Beganovié, F. HadZihalilovié and I.
Had%¥idedid /4/ wrote about insufficient selectivity of that

nedig,

The results obtained in our experiments are contradictory to
those obtained by Beganovié and HadZihalilovié /3/ and Beganovié
HadZ?ihalilovié and HadZidedié /4/., In the first paper the re-
Sults of examination of pasteurized canned hams manufactured
in 1959 at one of our meat packing plant, stored for more than
one year, were shown. In all 38 examined pasteurized canned
hams. whether they were before incubated at 37°C. or not,
streptococcus faecalis in smaller or higher number was found,
In the second paper, in which there is no data of the origin
and the Jear of processing of canned hams and shoulders, from

these Products Streptococcus faecalis was isolated in B87.5%
Casesg,




Concerning the time interval of 4=5 years between the examnina-
tion of stated authors and our examinations held in this year,
88 well as a very great progress in application of the freezing
technic in manufacturing of canned pasteurized products, and

in the end the strict treatment applied in manufacturing of

the experimental lots of canned hams, the percent of 1.85 of

isolatead streptococci in our experiments may be treated as real.

The sporeforming aerobes were unfrequently isolated from the
Samples taken from cured hams prior to filling of tins. In

the first lot, from the centre of hams were isolated 17.7%,

and from the surface 26.6%; in the second lot from the centrpe
2.2%, and from the surface 4.4%; in the third lot from the cen-

tre 4.4%, and from the surface 2e2%.

From the pasteurized hams stored at 5°C, sporeforming rods
Were isolated from only 4 hams of the total of examined 36,

being 10 to 20 bacteria in 1 g,

In the second lot of pasteurized hams stored at loOC, Sporé=-
f°I‘Ming rods were isolated from 6 hams in somewhat higher

Qumber, it being 1o to 7o in 1 8o

From Pasteurized hams stored at 20°C, these microorganisms
Were also isolated from 6 examined hams, in one case in s very
high Rumber, so that the plate was completely overgrown. The

Same hap showed before opening the signs of bombage,
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The sporeforming anaerobe bacteria were isolated from the
Samples taken from the centre and the surface of cured hams
Prior to filling of tins, in the following percentage: in the
first lot from the centre 8.7%, and from the surface 3303%;
in the second lot from the centre 4.4%, and from the surface
15.5%; in the third lot from the centre 6.6%, and from the

Surface 8.7%.

The bacterial species isolated from canned hams prior to

filling of tins, and canned hams stored for the different

Y

-

(¢

intervals and at the different temperatures

Fram the samples of canned hams taken prior to filling of

Yins and from pasteurised canned hams, during our examinations
We have isolate more than 2.000 bacterial species, which by
BEPgey were determine as: B, megaterium, B, cereus, B, liche-
niformis, B, subfilis9 Bo coagulans, B, badius, B, firmus, B,
POlymyxa, B. macerans, B. stearotermophilus, B, cirkulans, B,
PU1Vifaciens, B. brevis, B. panthotenticus, Micrococcus 8DPcs
Staphylococcus 8P.y St. Zimogenes i Str. durans /determined

oy Sellemann/, Pseudomonas Sp., Xantomonas sp., Sarcina 8Po,

and Enterococcus SPo
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 CONCLUSION

On the ground of the obtained results, the following conclu-

sions could be drawn:

~ by applying strict and controlled thermal treatment in
manufacturing of pasteurised canned products, good results

in bacteriological and organoleptic view could be obtained,

~ by applying the method of pasteurisation at 80°C, for 1 hour
to 1 kg weight, the number of streptococeci in cured product

decreases in hams to a minimum,

the percentage of 1,85 of isolated streptococci from the
Pasteurised hams represents a real value with regard to the

@pplied technological process,

Packer*s medium has not in these experiments shown the full

Selectivity,

the temperatures over 10°C are not favourable for the storage

of pasteurised canned hams, and

~ @ to the duration of the storage at various temperatures,

is necessary to continue with experiments,
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The results of bacteriological examinations of
the samples taken from the center of cured ham
prior the canning
/The weight of ham 3.400 g/

o,

Sample <Total count Total count Total count of Presence of

of bacteria of strept. aerob. spor. anaer, spor,
A1 2.200 300 - =
\
l. AE 4.400 4,500 - -
A3 4,200 1,300 - -
A4 1.160 800 - =)
\M S e
AS 2.600 500 - -
e —
A6 3¢300 200 - -~
e ——
A? 2.040 300 - &
S ————— - -
As 3,300 600 360 3"
" e AT N T 2
9 4,600 800 - 5
. ——
'Y A '
! lo 4,600 1.200 420 -
. _ :
11 4.500 2,000 S40 -
\
A
12 16,000 2,600 - -
———— = a
A
13 7.200 4,400 640 -
I — o i
A
1 14 140 500 10300 _— "
\
A
15 4,400 1.200 - -




The results of bacteriological examinations of

the samples taken from the ceunter of cured ham
prior the canning
/The weight of ham 4.200 g/
Table 1b
e ” " .
8 Total count Total count Total count of Presence of
ample e g
of bacteria of strept. aerob. spor. anaer,
A
16 4 .800 13.000 - =
. .A_,.,M_‘- .Nmﬁ,._ﬂ,ﬁn,-_,,wmn.i"-iw~ R A DU L L L. | RO g L g S e
{ 17 0,600 7 .200 - -
A, oot )
18 21 .600 1.900 s -
A
19 8.800 4,000 - -
\ S —r— T T—————— . S P ———
A, £
<0 3,000 9,000 - -
A -
21 19.600 5.500 - =
\‘_“ e S SR i g e
inis _
22 30,000 6.400 3,600 +
P ———— niid e R - s i
A :
23 390 700 ~ -
P— s T e PP TP —
A -
24 2.480 500 - -
) — — ——— e
A
<9 ?7.720 400 7.700 -
\_ -
A &
26 1.%00 1,200 - -
—— U
A2 -
7 6. 300 900 - -
\ £F
A
| 28 4,200 loo 4 400 -
\__ Belias
A
‘ 29 540 - 400 -
—————
A !
30 2,000 l.lo00 - =
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results of bacteFiological examinations of

ct
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n

amples taken from the center of cured ham
prior the canning
/The weight of ham 5.000 g/
Table 1lec

hany,

e —

Sampl e Total count Total count Total count of Presence of
“~  of bacteria of strept. aerob. spor, anaer. sSpor.

e ——

.

A
31 2.400
A e 5 i
3e 2.800 4,500 - -
) e ,
5 6,200 7 .700 - -
.\ —ant
- :
24 2,000 20,100 - -

20300 - e

. S ey v T ey e e e O —
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M;:—.‘. T R} 3« & SO T SOETCI W T T S - b v o

37 6.200 1.80 - -

B ] e A ey

R L T

B adamat L L S —

T S VTP 4 LTI i o, T S —

38 2.320 600 - -

~ WO T ey,

39 2.800 1,000 - -

AR I T T TN € 3 VA i sy,

40 34300 800 - A

. T iu—

" :
43 8,000 2.900 - -

s Y

A
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\\§~_-

Bl ———— e s B e e e s e m—
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\ .
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fhe results of b: sriological examinations of

the samples taken from the surface of cured ham

Tt weig ham 5.400 g/
Table 1d

Total count lotal count of Presence

of

strept. aerob., spor. anaer. spor,

i S ————

3 8.800 1,200 - -

e ——— .

4 12 . 4oc¢ 1,800

L) PAW - .
\ v . e e N — Nk A L o s« WO W !
B, A
[ v Q. el "
) } ) { y
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g
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The results of bacteriological examinations of

the samples taken from the surface of cured ham

prior the canning
/The weight of ham 4.200 g/

Table le

M ELari e
Samp1e Total count Total count Total count of Presence of
j of bacteria of strept. aerob. spor. anaer. Spor.
B
16 17.600 6.800 16.800 -
B
___17 19.200 9.500 - -
B " ——rr -~ i et B e i L S L TE S
\_ o
B
m_~19 1lo0.800 2.500 - -
- Va——
'_‘?0 16,000 3,200 - -
B e s Lo Sl o T e REDAT - RS uw et S O N T T 4 AT
21 21.200 5.000 - +
e,
B
22 31 .000 4,200 26.400 +
\
B
e3 13,200 4,200 o <
“"Mﬂn«‘mm—w ..... - : ae o S W
324 2.840 400 8,000 -
\
B
= 2% 12,000 600 - &
\_‘ >
B
26 45, ~ -
N 5000 9.700 +
B
YAy 18,000 1,400 12.400 -
: , : i it e e
28 29,600 3.300 18.800 +
B
B
29 30,100 1l.400 2.500 =
\ P —
B
30 4,100 1.700 - -




INFLUENCE DE QUELQUES FACTEURS SUR LA STABILITE
DES PRODUITS CARNES PASTEURISES

Zekula, R., Popovié, P., Dragica Stolié et Srbljin, R.

Institut de l'industrie alimentaire, Division de technologie

de la viande, Novi Sad, Yougoslavie

Dans un de nos abattoirs on a fabriqué trois lots de jambons

en boites, sous les regimes termique soigneusement controlés.
On a fait la pasteurisation & la tempirature de 80°C, dans un
d8lai d*un heure par kilo. Les Jambons en boftes ont 8té entre-
Posis 3 la tempArature de 5°, 10° et 20°C, dans un délai de

1o & 90 jours.

Par 1'examen bactériologique des jambons salés, fait imédi-
atement avant le posage en boftes, on a constatéd que le nombre
total des microbes de l'exemplaire pris du centre du premier

lot allait de %90 & 30.000 et sur la surface de l.720 & 45,000

Par gramme.

D . iom . o) "
8ns les jambons pasteurisés entereposés & 5°C, depuis lo

JUSQu*3 90 jours, le nombre des microbes &tait insignifiants;

les Jambonsg entreposés & 10°C donnent presque les mémes résul-

4+
vats, trés avantageux au point de wvue bactériologique et organo-

14 o
*@pthue. 3 . s 0 ’ .
v dans ceux entreposés a 20 C aprés 60 jours on a

c ”
onstats 560.000 de microbes par gramme.,






