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N
vfi;”@ the production of a fresh fodder livex modified
MQCeWhEy, a reduction of Salmonella number takes
iy 3t the level which ensures safe feeding of
frem@ls. When Salmonella gets onto the surface of a
brown livex basal, modified with whey, it
Vey to grow even at a tempgrature of 6°C, Hence the
Wity has to be p;otected against the contamination
hy these bacteria, and stored at the temperature not
her than 450
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The

na) Ploduction of any kind of fresh livex of any ani-

a-.o Ood or its fraction is carried out by means of
technological method |2].

hnﬁgame "livex" refers to many types and varieties of
n&miQEU products of animal blood or its fraction. De-
Ing 1,9 on the initial raw material used, the follow-
MQDUIVEX‘types are distinguished: brown livex made of
0f D»_Whlte livex of blood plasma, and black livex
%an OSDEnsed blood cells. Each of these livex types
g -CUr in the form of a basal livex and a modified
ngérwhEregs the modification is performed only with
ama. to its biological value. A basal livex can be
FriaTed from each of the mentioned basic raw ma-
DDbtz-by means of adding the hardening substances.
the o }ﬂ_a modified livex it is necessary, beside
S dition of a hardenmer, to introduce either of
TS ChQsen subsidiary liquid substances as, e.g. whey,
o, Ermllk, vegetable or meat decoction, or a solid
Meas Such as pran, dried grass, vegetable pomace, or
trg USHFEds. All these components, or other, are in-
Mhrecfd into the still liquid blood or its fraction,
iy they are firmly enclosed in a natural fibrin

Of the modified clot.

N
anGE?Eated modified clot, together with hardeners,
Stan 1th or without the addition of subsidiary sub-
that €S, constitutes a raw livex. Its consistence is
Plgg of a8 solid, firm jelly, which, after cutting into
ther o is being thrown into water of about 80°C and
i ascalded for a period of time necessary to obtain
D“t g“1ation of the whole protein volume and a proper
; EQD Urization effect. The scalding process results in
Mtesldetable reduction of the number of bacteria.
Uy taking out of water, dripping off and cooling
Wi he obtained livex becomes a fresh livex, 1 g of
the . Contains 10-100 bacterial cells. The pieces of
Fre '8sh livex have a firm and solid consistence.

w*\esh_llvﬁxes - basal white and brown modified with
%nthe have a better keeping quality than fresh meat
@g Same storing conditions. After 3 weeks of stor-
Qng 2 temperature of 0°C, 1 g of these livexes con-
™ 04-105 bacteria, only.

teh:lgh level of the reduction of the number of bac-
f.% Dr“flﬂg scalding gave rise to standardization of
N i OCess using Salmonella as a model microorganism.
Drncsm‘WaS to determine such parameters of thermal
e 31Ng which would lead to the reduction of the
R o of bacteria to the level 70. Assuming that it
ﬁme Sible to obtain such lethal pasteurization effect,
?ty estS_have also been performed as to the possibi-
%Dm‘l Salmonella growth on the surface of a fresh
"R jyivex, with the assumption that its presence on
X results from a post-productional pollution.

-

A. SURVIVAL OF SALMONELLA IN THE PROCESS OF LIVEX
PRODUCTION

The tests were made on a warm-resistant Salmonella
enteritidis PCM 843. The bacteria were revived

from a lyophilizate and then passed three times
through a TSB broth. The obtained culture was centri-
fuged. The sediment was washed three times in a Ringer
liquid. The washed sediment was suspended in a pasteur-
ized whey which was then mixed with a stabilized por-
cine blood. The blood-whey mixture in a liquid state
was introduced into heparine capillary tubes. After
the raw livex has been formed, the tubes were heated
up in order to determine survival curves. The deter-
mination of Salmonella enteritidis number in the raw
livex was carried out on BGA without regeneration,
whereas in the fresh livex (after warming it

up) it was done with 1 h regeneration in a TSB broth
at 37°C. The formulae of survival curves were deter-
mined by means of the least square method, on the
basis of which the D values for particular tempera-
tures were found. On the basis of the above results
it was possible to determine the reflection curve TODT
at the level 70, represented by the expression

y = -0.25x + 15.485. From the determined reflection
curve TDT the values of z = 4.00 and F65 gz 05122

(Fig.l) were calculated. In order to calculate the
lethal effectiveness of the pasteurization process,
the pieces of livex (1 kg mass and 65 mm diameter)
have been scalded in water at 80°C. The scalding pro-
cess lasted 40 min. Temperature changes in the thermal
centre of the pieces during the scalding and air-cool-
ing are shown in Fig.2. The lethal effectiveness of
the tested process of the livex scalding by z=4.00 is
F6 = 65.1, whereas for the heating phase it is
a.ilﬁ and for the cooling phase it is 61.054. The
value F65 e 65.1 is several times higher than that

required to obtain the reduction to the level 70 for
the tested Salmonella enteritidis ~ the same ap-
plies to the most warm-resistant Salmonella senften-
berg 775W |1].

Taking this into account, the process of livex scald-
ing can be considered as the pasteurization fully en-
suring the safety of feeding farm animals.

B. BEHAVIOUR OF SALMONELLA ON THE LIVEX SURFACE

To select bacteria tribes for tests, 25 lyophilized
Salmonellae were revived and their growth rate was de-
termined at 6°C and 4°C. For further tests the follow-
ing tribes were selected:

Salmonella typhimurium KHPZ 5

Salmonella tenneessee KHPZ 9

Salmonella typhimurium PCM 1047
which showed the best growth rate at 6°C. Before each
test, the tribes were sieved three times through
TSB every 24 hrs, and the last culture was
washeo thrice in a physiological fluid, the amount of
which was equal to the initial volume of the material.
The bacteria suspension was diluted and its density
was determined. From the respective dilution one drop,
containing ca. 10° Salmonella, was brought onto the
flat surface of the livex of porcine blood, and another
drop, containing 106 Salmonella, was put into 9ml of
TSB. The tests were made using a fresh basal brown
livex FBBL, and fresh brown livex modified with whey
FWBL. The fresh livexes contaminated with Salmonella
were kept at 6°C, 10°C, and 22°C, and the number of
bacteria was checked every 24 hrs. The samples of the
contaminated surface were collected for tests and homo-
genized in the nine times greater amount of physiolo-
gical fluid. Farther qualitative and quantitative tests
were carried out according to conventional methods. The
determination of the changes of Salmonella number in




TSB was a means of control of its behavior in similar
conditions on the surface of fresh livexes.

The behaviour of the three Salmonella types on each
fresh livex is similar. Hence only the type Salmonella
typhimurium PCM 1047 is discussed here.

When FBBL is stored at 6°C and 10°C, the reduction of
Salmonella number is observed during the first 24 hrs
of storing, whereas at 22°C the number of these bac-
teria remains the same (Fig.3). During farther stor-
age the growth of Salmonella takes place at all tested
temperatures, this growth being the slowest at 6°C.

The behaviour of Salmonella on the surface of FWBL
(Fig.4) is similar to that on the FBBL surface, al-
though the reduction of the bacteria number during
storage at 6°C and 10°C is less pronounced. As it re-
sults from Fig.3 and Fig.4, no reduction of Salmonella
took place on the TSB broth at either of the tempera-
tures tested, and the growth dynamics at each tempera-
ture was similar to that observed on the surface of
both fresh livex types. Hence the Salmonella popula-
tion reached its highest value on the surface of fresh
livexes with a delay resulting from the Salmonella be-
haviour during the first 24 hrs of storage.

The reduction of Salmonella number on the surface of
fresh livexes stored at 6°C and 10°C can be probably
attributed to the livex reaction. It is possible that
this effect is caused by the defence mechanisms pre-
sent in the blood used for the livex production. Al-
though part of these mechanisms become inactivated in
the process of scalding, the activity of the rest may
still be preserved. The greater reduction of Salmo-
nella number on the surface of FBBL may result from
the fact that the latter contains ca.25% more blood
than FWBL.

The results of the research on the behaviour of Salmo-

nella on the surface of both types of fresh livexes
is indicative of the necessity of protecting these
livexes against contamination with those bacteria and
of storing them at temperatures not higher than 4°C.
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Fig.3. Salmonella typhimurium PCM 1047
behaviour on the surface of a fresh
basal brown livex (FBBL)
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Fig.4. Salmonella typhimurium PCM 1047
behaviour on the surface of a fresh
whey brown livex (FWBL)
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