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PESIME

HccnezoBann xomcepsd "lpec? NOPK", WHOKYIMPOBaHHHE
CTpeutouoxyc Pexanuc B SKCHOHOHUWENBHOX W cTaumoHapHOH# (Pasax
Passutua. Nposezena nacrepsanus B TeueHWe 30 MuH. npa 65,5°C
C nocnexyoumn oCxyvenuen raumma-zyvaus /0,05 ¥ 0,2 Mpap/. Hay=-
NeHA ZMHaMMKA pasBMTHS N AMXATeNBHAA GKTHBHOCTH WTAMMOB CTpen-
T0koKyc fexanuc, HSOIMDOBAHHHX M3 KOHCEDBOB BO BpeMf MX XpaHe-
Hus npu 49C y NpN KOMHATHOM TeMmepatype B TEUECHHE 6 MECALOE.
JCTeHOBNOHH WaMeHOHMS B @KTHBHOCTH HEKOTODHX SHSMMHHX CHCTEM
B U30AMDOBAHHHX ETAMMAX H B npoaykre. llpocnexeHH opraHoienTu-
1€CKMe W3MEHOHNS BO BpeMA XpaHeHUS KOHCODBOB.

AN .

On a étudié des conserves "pressed porc", inoculées
au streptococcus fecalis dans des phases de développement ex-
Ponentielle et stationnaire. On a effectué une pasteurisati-
°n au cours de 30 min. & 65.5°C, suivie d'une irradiation
4UX rayons gamma aux doses de 0.05 et 0.2 Mrad. On a étudid
I'intensité ge développement, ainsi que l'activité respira-

toi ? . ’
Olre des souches streptococcus fecalis, isolées des con-
Serves, au

d'&mbiance
1'activite

cours de leur stockage & 4°C et a une température
pendant 6 mois. On a apercu des modifications de
de certains systémes d'enzymes dans les souches
iSOléeS et dans 1le produit., Les modifications organoleptiques

au : - ¢
cours du stockage des conserves sont aussi mentionnées.

e

Investigations were carried out on canned pressed
Pork inocculated with Streptococcus faecalis in exponential
and Stationary growth phases. Pasteurization for 30 min. at
0555 was effected, followed hy gamma-ray irradiation at
109818 0 0.05 ana 0.2 Mrad. Growth dynamics and breathing
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activity were studied for the strains of Streptococcus faecalis
isolated from the cans during their storage at 4°C and at room
temperature for 6 months. Changes in the activity of some en-
zymatic systems in the strains isolated and in the product

were determined. Organoleptic alterations during the storage

of cans were followed.

* * *

Es wurden Konserven "Pressed porc" untersucht, die mit
Streptococcus faecalis in der exponentiellen und stationéren
Entwicklungsphase beimpft waren. Nach einer 30 Minuten langen
Pasteurisation bei 65.5°C wurde eine Bestrahlung mit Gamma-
Strahlen in Dosen von 0.05 und 0.2 Mrad durchgeflihrt. Es wur-
den die Entwicklungsdynamik und die Atmungsaktivitit der aus
den Fleischkonserven isolierten Stdmme von Streptococcus
faecalis wihrend ihrer Lagerung bei 4°C und bei einer Zimmer-
temperatur im Verlauf von 6 Monaten untersucht. Es sind die
Verdnderungen der Aktivitdt einiger Enzymsysteme in den iso-
lierten Stimmen und im Produkt selbst festgestellt worden.
Ausserdem wurden die sensorischen Verdnderungen wdhrend der

Konservenlagerung verfolgt.

The established thermostability of the enterococci
(11, 12, 14) and the different opinions about their role for
storage and formation of the organoleptic quality of canned
meat products, make it necessary to investigate the influence
of a combined treatment on those microorganisms (2, ¥, "9).

The scope of the present investigations is to estab-
lish the influence of the pasteurization temperature as well
as the combined influence (thermal treatment and gamma irra-
diation® on the viability and activity of Str. faecalis in
cariaed 1ieat products and some changes in the biochemical in-
dexes, organoleptic qualities and shelf life of the product,

appearing under refrigeration and room temperature of storage.
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Material ang Methodics

As test material we used Pressed Pork innoculated
With clean culture of resting cells of Str. faecalis in the
€xXponential and stationary phase of development, obtained by
@ method described by us (6, 7) in quantity 10° in g/product,
well mixed in the total mass of the product. The canned pro-
ducts in 300 g cans were pasteurized under a regime which
€uarantees 65,5°C for 30 minutes in the geometric center.
About 8 hours after pasteurization, from the tested products
One part were left unirradiated and the rest were irradiated
with gamma rays with dozes of 0.05 and 0.2 Mrad at room tem-
Pérature with g gamma source 60Co and strength of the dose of
0.8 Mrad/hour. Test and controls of each variant were kept
at refrigerated (2 - 4°C) and room temperatures. From each
Variant were obtained sawples for microbiological abd bioche-
Wmical investigations and organoleptic evaluation immediately
after production, on the third, fourth, fifth and sixth month.

With the microbiological investigations we used MPB
“1th 0,5% glucosis ana 0,04% K,HPO,, nutritive media Chaina-
Pery for the isolation of Str. faecalis. The strains of Str,
faecalis from the canned products were cultivated and pre-
Pared for biochemical analyses after a method developed by
% i, 7). We followed the changes of the peroxydase and ca-
talase activity of the product. From suspensions of isolated
Cells Str. faecalis in the exponential and stationary phase
“e investigated the respiratory and peroxydase activity.

The catalase activity was established immediately in
& homogenate from the product obtained after the modified me-
thod of Krainev (1), and on the supernatant of homogenate the
activity of peroxidase after the modified method of Popov (3).
The respiratory activity of the Str. faecalis cells we estab-
"RARSH after the wethod of Warbourg (13).

The results from the biochemical investigations are
statistically treated after the methods of variation analyses

43),

The difference of the mean values of the separate indexes
in tp

€ controls and test products and the isolated strains we
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established to a degree of probability P = 0,05/= 95%). The
organoleptic changes during the storage of the canned pro-

ducts were also followed.,

Results and Discussion
With the microbiological investigations immediatly

after the combined treatment we isolated Str. fascalis only
from samples irradiated with 0,05 Mrad, independant from the
phase of development of the introduced in the canned product
strain. With storage under refrigeration (2 - 4°C) for 3, 4,
5, and 6 month, following irradiation with 0,05 and 0,2 Mrad
of the canned products, we could not isolate Str. faecalis
from the different variants. Str. faecalis we isloated only
from unirradiated, innoculated in the stationary phase canned
products after 4, 5, and 6 month of refrigeration storage.
These results confirm our past investigations (6, 7) for the
presence of a post-irradiation effect of mortality in storage
of irradiated cells of Str., faecalis under refrigeration con-
ditions. The isolation of Str. faecalis from unirradiated pro-
ducts, innoculated with culture in stationary phase, ohly af-
ter 4, 5 months of storage under refrigeration conditions,
demonstrate the thermostability of the s$rain and elongation
of the lag phase after thermal treatment (10).

After storage for 3 months at room temperature, we
isolated Str. faecalis only from unirradiated products, inno-
culated with cells in the exponential phase and from irra-
diated, with 0,05 Mrad in the stationary phase., To the end of
the sixth month we could not isolate Str. faecalis from pro-
ducts innoculated with cells in the exponential phase and
irradiated with a dose of 0,2 Mrad.

The lack of Str., faecalis for six month from all va-
riants of irradiated canned products, kept under refrigera-
tion conditions and from the irradiated with 0,2 Mrad inno-
culated with cells in the exponential phase of development,
kept at room temperature, we can explain by the increase in
the bacteriostatic effect of the combined action - pgsteuri-
sation, gamma irradiation and refrigeration conditions in the
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first case, and increased radio sensitivity of the young cells,
in the second.

At the beginning of the test, the isolation of the in-
troduced in both phases of development strain, only with the
dose of 0,05 Mrad (with unirradiated and irradiated with a higher
dose canned products the strain was not isolated), demonstrates
that this dose exibits a stimulatinng effect upon Str. faecalis,
independent of the phases of development.

The isolation on the third month of Str. faecalis, from
Unirradiated canned products innoculated with cells in the expo-
Déntial phase and from products, irradiated with a dose of 0,05
Mrad in the stationary phase of development, speaks for a higher
degree of thermostability of the cells in the exponential phase,
and lower radiosensitivty in the stationary phase,

In establishing the total count of the survived micro-
flora’ we observed a predominance of spore forming cells at the
beginning of the test., During the process of storage after inno-
Culation with Str. faecalis of the canned products, their quan-
Yity in most of the cases diminished until total lack.

Highest respiratory and peroxidase activity of the iso-
latea Strains was established after irradiation of Str. faecalis
With a dose of 0,05 Mrad. Str. faecalis, with this dose, isola-
ted in stationary phase of development, has an augmanted respi-
Tatory activity (two-three times higher than that of the initizl
Control strain), which correlated with its peroxydase activity
(P = 0,05)(fig. 2). The peroxydase and respiratory activities
0f the isolated strain decrease gradually and towards the sixth
month reach the values of the initial strain. Therefore, the
pasteurization temperature combined with irradiation with gamma
Tays and a doge of 0,05 Mrad, increases manyfold the respirato-
3 activity and correspondingly the activity of the peroxidase
In the Preocesses of the biological oxydation. The influence of
the applied doses, on the peroxydase activity of the cells, is
best Séen from the results of the investigations after 4 and 5
months of Storage, when the values of peroxydase activity of the
Irradiatea witn 0,05 Mrad and unirradiated cells are almost the

Same, whjje those of the irradiated with 0,2 Mrad are about twice
higher
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Respiratory (mm”’/mg/hr) and peroxydase activity of Str.faecalis
p g/

innoculated in stationary phase and irradiated with 0,05 Mrad
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Mean values of peroxydase activity (E in 1 g product) from

controls and product irradiated with doses of 0,05 and 0,2

Mrad in storage
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Parallel with the investigations on the development
and activity of the isolated strains of Str. faecalis, we in-
vestigated also the changes with certain enzymes, developped
in the product during its storage.

The peroxydase activity of the product demonstrates a
gradual decrease immediately after the action of the pasteuri-
zation temperature and the following irradiation with gamma
rays, which is observed on the sixth month in the storage of
the canned meat (mean, from 643%,1 2 21,2 to 4,3 %0,29)(tig.3).

With a dose of 0,2 Mrad irradiation in canned products
is observed a higher peroxydase activity, best expressed on the
5rf month after the action, independent of temperature impact
(P = 0,05). With investigations however, immediately after the
action, the escalation in the peroxydase activity is only of
the product with unirradiated and irradiated with 0,05 Mrad
canned products do not demonstrate any differences.

Data for the catalase activity do not demonstrate any
influence from the doses of 0,05 and 0,2 Mrad gamma rays on its
activity in the product. The investigations in this direction
are continuing to elucidate whether the gamma iryradiation in-
fluences the factors regulating the activity of the enzyme.

In the controls (unirradiated canned products, in which
no Str. faecalis is introduces), stored at room temperature,
even during the first 3 month are established strongly expres-
sed signs of spoilage.

In the unirradiated canned products innoculated with
Str. faecalis in the exponential and stationary phases of de-
velopment, with which in the direct innoculations on hard media
we pbserved abundant groth of only Str. faecalis and could not
isolate other microorganisms including spore forming ones, after
6 months of storage at room temperature we could not establish
signs of spoilage. This fact confirms the antagonistic action
of Str. faecalis on the rest of the microflora and the signifi-
cance of the enterococci for the durability of the canned meat
products (8).

The controls stored under refrigeration, after the third

mont have a taste of uncured salted pork meat, which on the 6tb



month acquired an acid taste while the consistency is not changed
Which ijg Ccharacteristic for an uncured product. ' e
Best organoleptic qualities (taste of a riped produc =
tender consistency - we established after 3 month 0? s?orage wil =
Unirradiateq products, innoculated with Str. faecalis in the exp

i ‘ tored for
"ential phase. With the irradiated with 0,2 Mrad and s
the same

Str,

Peériod of time, canned products with introduced cells of
faecalis in the exponential phase is felt a slightly dier—
Teént taste ofan irradiated product, without the charactefistlc
taste of riped ham, while with the same, but with-cells in the
Stationary Phase, predominant is the taste of a riped product.
The Irradiated, but with a dose of 0,05 Mrad, products after
three month of storage, their organeleptic indices are nearer to
those Of the unirradiated innoculated canned products.

After 4 to 5 month of storage, all test variants ha?e a
taste of riped product, expressed to a different d?gree, while
the COnsistency is best expressed with the unirradiated canned
Products with innoculate in the exponential andtstationary‘pFases.
On the 6th month, best expressed organoleptic qualities

i ted
of g riped broduct, have bhe unirradiated products innocula
With str,

in
Taecalis in the exponential phase followed by those i
the statjo

i d
nary phase and the irradiated with a dose of 0,05 Mra
°R both phages of development., |

1 is
The colour of all samples innoculated with Str. faecal

on-
SRELRE $hs ‘Whole tike ot storage is better than that of the c

trolg,

Conclusjopg

1. The pasteurization temperature retards the develop-

i -
Bt ay Str. faecalis in canned meat products, which fact i
strongly expr

€essed with cells introduced in the stationary
Dh&Se of deVe

lopment.

2. With combined traetment of the canmed products (th?r-
tment and gamma irradiation) with a dose of 0,2 Mrad is
ted the bacteriostatic action on Str. faecalis, while
08¢ of 0,05 Mrad no bacteriostatic effect is observed.

Mal treg
prolonga
With & g




3. Str., faecalis exibits higher thermal stability in
the exponential phase of development and higher radiostability

in the stationary phase of development.

4, The refrigeration storage after cowbinded treatment

leads to a prolongation of the bacteriostatic activity.

5. The quantity of sporeforming forms decreases to a
total lack during the process of storage of innoculated with

Str. faecalis canned meat products.

6. The combined action with a dose of gamma irradia-
tion of 0,05 Mrad increases manyfold the repiratory and per-

oxydase activity of Str. faecalis.

7. The peroxidase activity of the canned product is
lowered during the storage period, while after irradiation with
a dose of 0,2 Mrad it increases independant from the tempera-

ture of storage.

8. Best organoleptic qualities are established for re-
frigerated storage of unirradiated innoculated with Str. faeca-

1lis canned meat products, and worst - with the controls.

9. At room temperature the controls have well expressed
signs of spoilage, while innoculated products are safe to the
6th month in the cases when abundant growth if Str. faecalis is

observed without the development of other microorganisms,

10, After irradiation with a dose of 0,05 Mrad, the or-
ganoleptic qualities of the product are close to those of the
unirradiated innoculated canned products, while with a dose of
0,2 Mrad is established a side-taste of an irradiated product.
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