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din Under practical conditions pasteurization of sausages is usually performed accor-
QE: to experience. This is, however, unsatisfactory as it often results in underheated or over-
®d products. In both cases the quality of the products and the economy are affected.

timg e In the canning industry evaluation of thermal processes has been used for a long
seme‘ 'ff?renr procedures for evaluation have been developed since Bigelow et al (1) pre-
() their general method. This method has been modified by Ball (2), by Schultz and Olson
by o9 By Toggert and Farrow (4). A further version of the general method has been presented
1gpe:,tqsw (5) and by Takdcs et al (6). These methods have, however, been primarily deve-
CQSSes..or sterilizing temperatures and have to be modified for evaluating pasteurization pro-

ton The aim of this work has been to find a simple method for evaluating pasteuriza-
Processes of sausages.

Te
St
Sultures

Mizg The test strains had previously been isolated from different meat products (pasteu-

Dqsers?USC!ges, canned ham) dnd belonged to the enterococcus group. They survived normal
MZation ;

h%m The strains were subcultured into nutrient broth and incubated at 37°C for 24

der }0' E efore running a test the culture was kept in the refrigerator for a least one day in or -
9ge" the cells.
Dy,

il T
Nation of thermal reduction time

loy, ang The equipment used corresponded essentially to the tube method proposed by Bige-

MW}. The tubes were of stainless steel (1.1 mm walls) with an internal diameter of

the Same fter sterilization of the heating menstruum, which consisted of a meat emulsion of

Ny, € Somposition as the scusage (10% protein, 60% water, 2% NaCl, 26% fat) the menst-

Sag}, t:s inoculated with a known number of test organisms of a selected strain. About 1/3 of

Merse, St tube was filled with the inoculatedmenstruum, stoppered at both ends and finally im-
'"to a thermostatically controlled water bath.

h%m E The water level in the bath was maintained at 2-3 cm above the level of the mens-
Q%Iin ; © tubes. At regular intervals the tubes were transferred to an iced water bath for
Finally the number of surviving bacteria was determined by the plate count method.

The data obtained were used to plat survivor curves and to calculate decimal re-

Ugts
Ign #
'me values (D-values) for various temperatures from 63° to 70°C.

deqfh rat By using the tube method to determine D-values it was possible to measure the
€ of bacteria by a simple manner, still using an authentic substrate. The effect of the
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chemiccl environment on the heat resistance of bacterial ceiis has been demensirated CYS

veral authors (8, 9) and therefore need not be discussed here

£ 1 . . . ol i
Because of the heating and cooling iags, smail deviafions from the straight™

shape of the survivor curve occured. The observed deviations were greater for heat sensif’
strains than for heat resistant strains at the same temperature. in order to attain reaso ab?
curacy the thermal resistance tests were run at temperatures where heating and cooling lo¢
did not seem to have any measurable effect on the resulits

A typical survivor curve for a Streptococcus faecium sfrain is shown in figure
< g - A : ¢
Thermal death time curves. D-Values measured at different temperatures Ne(d‘
used to plot thermal death time curves. Finally z-values were determined graphically @8
cribed by Stumbo (10).

Heat penetration curves. The time-temperature relationchips at a point af of
the geometrical center of the sausages during the thermal process were measured using 9"
YSI- telethermometer. From the data obtained heat penetration curves were plotted as 5"
in figure 2.

i . . ¥ . el
Calculating lethal rate. Lethal rates were calculated according to the fol

equation presented by Ball (2).
L = log=! T-Tr
L=log™"
9 z
which may also be written as

T=-Tr

L= 10 z

inwhich T = any lethal temperature
Tr= reference temperature
z = z-value of the test organism.

Lethal rate tables for z-vaiues relevant to vegetative cells and pasfeurizdf'oT
temperatures have, as for as we know, not been published before. We have calculated |e‘!
rate valued for z-values between 1.11°C (340F) and 6.67°C (44°F) and lethal femperdfuf
from 50°C (122.0°F) to 75.0°C (167°F), based on the reference temperature 650C (14

Qur values are presented in table |

Evaluation of typical pasteurization processes

) For evaluating pasteurizing processes we chose the method proposed by pcrﬂf
(5) and by Takdcs et al (6). This method has the advantage of being simple, accurate g
dily applicable to different pasteurizing processes.

)

. fig”
To illustrate the calculating procedure the pasteurizing process shown in fig

will be evaluated.

, ol
In the example chosen témperature readings were taken every minute d-,;rl”«w
process. All data needed are presented in table 2. Lethal rate values necessary were s
from table 1.

A suitable sxheme for calculation is presented in table 2.
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in column 1 of table 2 process times in minutes are entered. In coyumn 2 the cor-
'esponding temperatures (center temperature) expressed in degrees Celsius are /entered. Final-
Y in column 3 the lethality corresponding to each temperature is wrirten.

-
i

o calculate the total process value all lethality values in column 3 are summari-
Zed and entered into column 4. As the equal-time-intervals had been 1 minute no multipiica-
'1on is needed to find the total process value (5).

In the same way different parts of the process (heating period, cooling pericd
May be calculated independent of each other. Pasteurizing meat emulsions in a laboratory
Pasteurizer to different F_-values calcuated by the method described have shown that the
Method can be used fo compa re different pasteurizing processes of sausage.

Later on the method will be used to establish pasteurization standards for different
*YPes of pasteurized meat products.
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ion of a commercial pasteurization process of sausages.
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Figure 1. Burvivor curve for a strain of Streptococcus faecium in meat emulsion at
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Fige2 Time - temperature relationship at the geometrical center of a sausage during 4rrt}

pasteurization.




