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Summary,
Studied is the influence of different temperatures^ on phase 

growth prolongation of Str.faecalis. A co|lorimetric method is used 
for the estimation of biomass growth of Str.faecalis in the separate 
growth chases, based on cell carbon contenus. ^

Established is the endogenic and exogenic breathing activity 
of the strain during the different phases of its growth, under Axe
influep.ee of different températures. _ _ , .... u

Demonstrated is a correlation between tne acting oeixoej.c.v ês, 
length of evolution chases, biomass growth, and breawning ac« n  
of Str.faecalis, based on which, valuable conclusions could be made, 
having direct connection with production, evaluation and storage of 
Pasteurized canned meat.
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BJIIlilKIlE K3K0TCPEX HACT3PI11 ALCiQHKKX TEulLPATIP HA HHEA.v.vlKy 
PASBHIHH H jmKATEJimVD AKTMEEOCT KvALTOK STR.FAECALIS

liccaegOBEHO bjik£hk6 paeJiK^HHx TeanepaTyp «a npoflOJiSKTejibHOCTb
‘-IQs pa3buthh Str.faecalis.

îlpHMeHeH Komopn;.:eTpyivecKM:" weToa pan  onpeyereH ns npupocwa Cno~ 
WaccH S t r . f a e c a l i s  b CTgejibHBie (pasu e ro  p o c ra  no co£epKSHKK> kcçtom-  
Koro yrjiepoma.

ycTaHOBmena sk t u b h o c t b  O H A orennaro  m 9K3oreHHOro A uxannn  iw rauua 
B OTAC-ABHue ç a 3u e ro  p a s s r -m s  non hodmsjibkkx y c ao sn a x  k nocjie bo3ueiCT- 
BMîî pasmnnHbix -reinepaTyp.

HoKasana 3SBMcm:ocTb vtexffy t ewne pa Typ a^M BOSAencTBKfl, nponoAKK-* 
^OJIbHOCTBIO gab pa3BHTKH, HPUpOCTOM ÔKOMaCCH ¡1 gHX a T e JI b K 0 ’.'1 âKTîîBHO Ci biO 
KjieTOK S t r . f a e c a l i s ,  na ocHOse KOTopoii c^ewasH eaxHtie bubo a h , Huejcmne 
°oo5eKHoe 3Haweni:e gjif. npoxssogcTBa, oueHKK k xpeneHHH nacTepKov>3c'.HHrsc 
V‘fiCHHX KOncepBOB. _
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Investigation of the sensibility for the different hinds ox 

-oorganisms to temperature influence, presents, undoubtedly,

01 "̂ 'g interest ^ron the stand coint of science end :.>i£C.J.c-



In the production of meat products, tha character of the re
maining flora depends in lots of cases on the method and effecti
veness of the thermal treatment (sterilisation and pasteurization) 
A significant problem in the production of canned products (ham, 
shoulder, pressed ham) submitted to thermal treatment under rela
tively low temperatures, is the isolation of faecal Streptococcus. 
Accoding to some authors (1,3,5,7,8,10), their presence in the 
microflora of the meat products is by no means a rare occurence.
In literature exist data for the thermal resistance of faecal Sire- 
tococcus to higher temperatures of 7C°C (6,10,12). However, rests 
unclear the thermal regime, which renders a total bactericidal ac
tion possible and the mechanism of augmenting the sensibility of 
these microorganisms to heating.

The scope of the present investigation is the study of some 
pasteurization temperatures and their influence on the dynamics of 
evolution and breathing activity of Str.faecalis.

Methodics.

The studies were made with culture of Str.faecalis var.lique- 
faciens,strain 775 having the following biochemical characteristics 5 
grows in broths having a pH value of 9,6; UaOl 6,5% and metylenblau 
1%; does not haemolyse blood agar; changes mannite,gelatine,gl̂ .c£*i- 
n e ,arginine,lactose and sorbite; does not change arabinose; grows 
at 45°0 and after heating to 60°C for 30 minutes as well.Acid dggree 
after Torner - 97°»

The cultivation was made in Erlenme.yer flasks of 750 ml volu
me, on liquid broth with pH 7)2 containing : 10 g pepton (Heroic) ; 
yeast extract (Oxoid) 10 g; 5 g HaCl; 10 g glucose; 400 g KpHPO^ 
all diluted in 1 1.water.

As solid nutritive media we used the same bfoth solidified 'o'J 
addition of 1,5 to 2% a ar-agar.

For -innoculation material we used 18 hours broth culture, rec©" 
ived.at 37'"0. The microorganisms were separated from the media by 
centrigugation and double washing in physiological serum. The ob
tained bacterial mass was suspended in physiological serum end 
in this form was used for innoculation of the nutritive media. The 

suspension was heated for 30 minutes at 58°)620,65«5°)S90 ,3Jlŝ  75°0* 
From the heated,and not heated suspensions,we innoculated with 
5 ml,Erlenmeyer flasks contaning liquid nutritive media in the qu
antity of 250 ml» Cultivation of the inncculums was for 24 hours 
at. 37°C under shaking*
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Samples were taken each hour, beginning with the m o m e n t  of 
the innoculation to the 24th hour, which samples, centrifugated 
and twice washed in physiological solution were used for fo
llowing the dynamics of evolution and breathing, actx\iu„/Oi. t. ~~ 

investigated strain.
The growth of the biomass, during the separate phases ox 

evolution, we determined colorimetrically, based on tne quanti
tative determination of cell carbon, whicn netnod we used witu

eneterococci (9)»
Oxygen consumption of the resting Atr.faecalis cel__s, 

determined manometrically after the method of harburg (11) • -m 
each .Varburg vessel we put 1 ml suspension from the cells, 1*5 
nlphosphate buffer (pH 7-d), in the inner vessel was poured C,2 
ml,20% KflH solution, and to this were added small paper cues, 
which help retain the !v0H during shaking ox e \essexs. 
the endogenic breathing was determined in the side arm of tne 
vessels 0,5 ml phosphate buffer was added; when scud.un^ oi-e 
exogenic breathing, in tne side arm was adeed 0,5 —  ° - ^ _ 
corresponding substrate. Incubation temperature was 28 - C.l 0. 
Cell breathing was determined in two parallel vessels, whiles ea 

test was repeated four times.

Results and Discussion.

i ■

ierent temperatures of pasteurization cu.

Data frofa the investigations show, that non heated oacteria 
are in lag-phase during the first four hours of their cultivation

On grácil 1 are determined

fien of the culture of Str.fae*

ted and heated to di.fièrent te:

ture •

and enter in 1ouar-i third c Phase alo:ag t h«2 f if th he
! 1 *V> K.—. ,’Which 1 o o

to the 10th ho : 7 r» -P *r* Qjn p  0 time of 'the inn o culation , whic.v>

mb. rent begins the first stationar;y phaise of evol'P 0i on . D■- -r-» -j v*

the logarithm! c phase, the biomass Y7Íth not heated contri.

Pie , increases to 2C fold in comp a:rison with the Starting cul
"

 ̂Upe .

In the tri al samples hLB S. L/ 6 C- uO a te:mperature ox 53°G for

30 minutes, th,e lag-phase was prcl onged to the 9th hour ,v:hile

the length of the logarithmic phas 3 i S shoirtened. wit a  ab out 2

t’-our s .Parallel with these changes , n C etermined s::laller grew th

of the biomassi aw the end of the 1 G rjS L P Î thmic phas e with a,b out
1 ~Zf/ corvoared to that of the control.
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Biomass growth in Str. 
temperature influence 
treatments.

faecalis cultures with no 
and after different heat

The quantity of the biomass in the beginning of the statio
nary phase, starting on the IJth hour after the innoculation of 
the culture is equal to that, obtained on the 7th hour in the 
control,being still in the active logarithmic phase.

Same phenomenon is observed with the other temperatures 
of heating - 62cC and 65,5°0, while the lag-phase was prolonged 
averagely with 1 hour (with 62°C - to the 10th hour and VTith 
65,5°6 to the 11th hour).

Same tendency of decreasing the total quantity of the bio 
mass is maintained with these temperatures along with the incre
ase of the heating temperature,thus the higher temperatures of 
heating ex.ibit lower© evolution of biomass at the end of the 1&"
garithmic and the beginning of the stationary phases.

With the next temperature of 69°C, the logarithmic 
appears after the 15th hour and continues about 5 hours

phase

while

on the 16th hour it passes into the stationary phase.
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with 73°C the lag-phase continues to the 14th hour, after 
which begins the logarithmic phase which in turn continues to 
the 17th hour.Also with these two temperatures was determined 
decrease of the total quantity of biomass in the beginning of 
the stationary phase which corresponds to 25-287S less than the 
control.

These data show, that pasteurisation temperatures to 73°c 
do not ensure total pasteurization effect with Str.faecalis 
war.liquefaciens, but increase from 2 to 3.3 times the length 
of the lag-phase. At the same time the length of the logarith
mic phase is shortened and the total quantity of biomass at the 
end of the logarithmic phase decreases with the augmentation of 
the temperature influence.

On the bases of these results, could be derived important 
conclusions, having especially significant meaning in productiion, 
hygienic evaluation and storage of pasteurized meat canned pro
ducts, in which the incidence.'of eneterococci is an important, 
sanitary-hygienic and technological index.
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On graph 2 are given the results in dynamics, showing the
changes in the intensity of breathing of Str.faecalis var.li- 
quefaciens, During the growth of the culture, in the tests
without heating and after the influence of different pasteuri
zation temperatures.

The oxygen used for one hour by Str.faecalis during the 
different phases of growth is calculated to 1 mg cell carbon.

The result exibils, that the peak in oxygen need is found 
in different periods of the evolution of the culture and is in 
relation of the acting temperature. Highest intensity of brea
thing is observed in the control and fall in with the staft of 
the logarithmic phase of culture evolution. With increasing of 
the influencing temperature, the time for highest respiratory
exibit is prolonged while with all temperatures i t  coincides 
with the appearance of the initial logarithmic phase of ev o lu tio n *  

Increasing of the temperature influence show a decrease of 
the used oxygen in the beginning of the logarithmic -chase and

~7
from 85,25 mm^/mg/h Op with the control, the maximum at 58°0 
heating of the culture attains 70.1 mmVmg/h. 0P , and at 75°C to 
29.15 nmrVmg/h Op.

Dependence between respiration activity 
evolution phase of Str.faecalis.

end
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This relation ?n the or tivit: CAllo. O U o. I

evolution of Str.faec alls is shown on graph 3*

Data show, that the intensity of erogenic breathing cf Str.

ecalis depends on the omp pr>n 'wlp mr.-p p qlogical status of the

11s while its maximum coincides with the starting logarithmic

Phase, independantly of the length of the lag-phase.
Activity of endogenic breathing of Str.faecalis in the con

trol and after being influenced by different pasteurisation tem
peratures is not significant and fluctuates between the limits 
from 2,0 - 8,4/C0 mnVmg/h/ and isirrelation to the age of the 

culture.
The observed correlation between the intensity of breathing 

of Str.faecalis and temperature influence, in which the intensi
fy decreases with the augmentation of the temperature, has an 
important significance in the production and storage of the pas

teurised meat products.

Conclusions.

1 «Pasteurisation temperatures of 5S°C to 73°5 j ’used in tne 
Production of pasteurized meat products do not ensure a total 
Pasteurization effect with Str.faecalis var.liouefaciens,strain 
755, but only prolongate the lag-phase about 3,5 from thaw of 
the non heated culture.

2 .with the increase of the pasteurisation temperatures and 
ecgus.1 length of influence (30 minutes) the lag-phase is lengthe
ned, while the length of the duration of the logarithmic phase 
fs shortened*

3«The total quantity of biomass at the.end of the logarith
mic phase decreases with the increase of the temperature influ 
d i c e .

4.The most active erogenic breathing or Str.faecalis coi
ncides with the beginning of the logarithmic phase, independent

the length of the lag-rhase and tennerature influence.

5.The intensity of the erogenic oreai
d e c leases with the au mentation of the temperature influence.

' ■*n o* r \ * p  Q  +* v* _ • r* p  1 g-Jj- U J_ • —  C_>. V O U J --;

6.Activity endogenic breathing is négligeable and

-n relation with the age of the culture.
7.The influence of pasteurisation temperatures to 73'JC, used 

iri meat processing, do not guarantee total rasterisation effect
Unfon enterococci, and prolongate their lag-phase, decrease 
c°'ont of the microorganisms and supress their br .-athing, which 

aa,s a vital effect for production,hygienic evaluation and stora—
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ge of the pasteurized canned neat products.
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