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Summary
The interaction between some starter cultures (micrococci and 
lactic acid bacteria) and species from the undesirable microflora 
of sausages was studied under laboratory and industrial condi
tions. Starter cultures were found to have an antimicrobial acti
vity of a different intensity in relation to all the test micro
organisms used in the experiment. No growth of enterococci was 
found during the ageing of raw-dried sausages in which a starter 
of lactic acid bacterium and micrococcus was introduced. With a 
sufficient quantity of lactic acid microorganisms available in

nthe beginning of the production process (10' cells/g of sausage 
mass), the growth of enterobacteria is inhibited.
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Résumé
On a étudié l'action réciproque entre des cultures starters (micro
coques et bactéries lactiques) et certaines espèces de la microflore 
indésirable des saucissons dans des conditions industrielles et de 
laboratoire. On a établi que les cultures starters possédaient une 
activité antimicrobienne, ayante une force différente à l'égard de 
tous les tests microorganismes, utilisés dans l'expérience. On n'a 
pas constaté de développement d'entérocoques lors de la maturation 
des saucissons secs dans lesquels a été introduite une culture star
ter de bactérie lactique et de microcoque. Lorsqu'il y avait une 
quantité suffisante de microorganismes lactiques au début du procès 
de fabrication (10^ de cellules/g de pâtée de saucisson), le déve
loppement des entérobactéries était inhibée.
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Zusammenfassung;

Es wurde die Wechselwirkung zwischen einige Starterkulturen /Mikro
kokken und Laktobakterien/ und Arten der unerwünschten Mikroflora 
auf Würsten in Labor- und Produktionsbedingungen untersucht. Es wur
de festgestellt, dass die Starterkulturen eine verschieden starke 
antimikrobielle Aktivität gegen alle im Versuch verwendeten Mikro
organismen aufweisen. Es wurde keine Entwicklung von Enterokokken 
während der Reifung von rohgetrockneten Würsten, welche mit Lakto
bakterien und Mikrokokken angesäuert wurden, festgestellt. Bei An
wesenheit von einer genügenden Menge milchsaurer Mikroorganismen bei

7Beginn des Produktionsprozesses /iO' Zellen/g Wurstmasse/ wird die 
Entwicklung von Enterobakterien gehemmt.

A HT A rOHii'i 3M S A K B A C ûH H bK  m m P  K HEKOTOPbIM MHKPOEHfclM BÏ1JIAM

P .  EpaHKOBa
MHCTHTyi MHCHOfl npOMHÛUI6HH0CTH » Co$HH 

Pe3KMe

HccjiesoBaHO B3anM0fleiicTBne sieiKAy ne ko ToptiMH 3aKBacovHbiMH KyjiBTy- 
paMH (MHKpOKOKKaMH M MQJIOVHOKMCJINMH Ö3KTepHHMH ) H BMÄ3MM H3 HöKe- 
AaTeJILHOß MHKpO(j)JIOpH KOJIÖaCHblX H3ÄeJIM0, B JiaÖOpaTOpHblX M npOH3- 
BOflCTBeHHHX yCJIOBHHX. /CT3HO BJieHO , VT0 3aKB300VHbie KOJILiypbl OÖJia- 
SaiOT aHTHMHKpOÔHOÎî.aKTHBHOOTBIO pa3JIHVH0M CMJIhl KO BCeM BCII0JIB30- 
Ba HHHM b onbire TecT—MMKpoopraHM3M3M. He oöHapysceHO pa3 but ne 3HTe- 
pOKOKKOB BO BpeMH C03peB3HMH CbipO-BHJieHHX KOJIÖaC, B KOTOpblX BHe~ 
ceaa 3aKBacKa H3 mojiovhokhcjioK öaKTepaa a mbkpokokks• Dpa Hana- 
vaa socTaTovHoro kojiaveo.TBa MOJiavHOKMCJibix MaKpooprahm3mcb b Ha
vane npoH3BOBeHHoro npopecca (1(7 KJieTOK/r KondaoHoü Macsu), 
pa3BMTae sHTepodaKTepafl nosabjihstch.



G 7:3

B a n k o va

Technology Research Institute -  Sofia

- ~ ^ £ g_NlSM OF STARTER CULTURES TOWARDS SOME MICROBIAL TYPES

•n
?cti
iusti
Mi

0 f 111 ing mass for sausages, rich of different kinds of microorganisms / I ,  2/ are developped complex inter
im S betWeen the separate kinds of microbial associations. The technological processes also lead to some read 

cr ents in the contents of the initial microflora /3 /, with gradually predominant microorganisms to become the 
c°cci and the acid lactic bacteria /4, 5/., After the writings of Nurmi /6 / lactic bacteria inhibit the growthmicrococci, and both groups together - of the rest.

7  thecharia 'ntroduction of starter cultures, necessary for the correct ripening of the meat products, are obtained 
exist S 'n tfle quantitative ratios between the different types of microorganisms /7 /. It is established that there 
10, 1 an antagonistic action of some kinds of starter cultures towards different pathogenic microorganisms /8, 9,
c9n be s believed that one of the factors effecting the antagonistic action is the formation of oxydes, which
abi|¡t 'Activated by catalasae /12, 13/. The different sensibility for the different microorganisms is due to their

Th
7  to form catalasae.

Pres lcr°bial antagonism could well be harnessed to help the keeping qualitites of foods. Dry raw sausages re- 
Som6 <.! tbe best example for this application /19, 15/. Our present work is a study of the interactions between 

tarter cultures and types of undesired microflora in sausages under laboratory and production conditions.

Mat

w,
erial an d  m e th o d ic

from, t,rked with 5 strains lactic acid microorganisms, 5 strains micrococci, and 10 types test microorganisms 
is f0|| e general microflora in sausages, for the tests under laboratory conditions. Under production conditions, 
enter ?Wed the change in the total count of the lactic acid microorganisms, the micrococci, the enterococci and 

acteria in raw dried and fast ripening sausages during ripening and rying.
Tj-̂  j

frac tio n s  between the separate kinds are studied in the following way:

'ation°ofUCt'on °f culture in the agar prior to pouring into petri and after cooling of the media -  surface innocu- 
the studied microorganisms;

str|D
Meter f lnn°culation of the studied for antagonism strain on the surface of the nutritive media following the dia- 
Merit to PetrL cultivation for 24 hours, so that the strain could develop and the products from its develop- 

° difuse jnto agar_ anc| perpendicularly to the already grown stripe are innoculated the test microorga-
Or, V 16/. Afte'sm r 24 hours is seen the sterile zone between the studied for antagonism strain and the test micro-

srris 
9an

methUnt ôr the different kinds of microorganisms in the sausages has been determined following the allaccep- 
°ds/degree dilutions in physiological solution and innoculations on differentiating hard nutritive media/. 

r he
catalasae activity was determined qualitatively by hydrogen dioxyde.

*ESiULTs a n d  d isc u s sio n

tab|er®SuJts from the antagonistic action of the micrococci towards the studied test microorganisms are given on 
a n figures present mean values from 6 to 8 repetitions. The innoculations are made on meatpepton agar 

ar|d a , eutral pH. If we accept a sterile zone with a length of or under 8 mm for weak antimicrobial activity,
mm for strong activity, we could say that strain has a strong activity towards one half 

^brjr, " udied test microorganisms. Micrococcus flavus is most sensitive to the action of the micrococci. Most en- 
are Candida albicans and Bac. Idosus.

¡/Viable j
lb are presented the results from the antimicrobial activity of 5 lactic acid strains. Most active from these

most sensitive from the used test microorganisms are Micrococcus flavus, and Staph, aureus. The big 
flavus towards the antagonistic activity of the starter cultures is due to the fact that it is cata-

sensi3' and .
K n e ity of M.
6UCUs9abve. while Bac. idosus has a strong catalase activity. A lower catalase activity have also Bac. mesen- 

’ ar|d Sarcina lutea, with them the inhibition is more evident, 
i a fro,
tK tp M oratory studies on the activity of micrococci and lactic acid bacteria demonstrate that all used
tj str6rSts starter cultures exibit an inhibitory action on the development of the 10 test microorganisms, while 
Sateq 9fb of this inhibition is different - from negligeable /2-3 mm/ to 22 mm sterile zone between two inves- 

strains.

b6St,s With
fri'/ and
% 0ab°ve

'ntroduction of starter cultures in nutritive media were made with 2 strains of micrococci /M , and 
3 strains lactic acid bacteria /Lb2, Lb^ T j /  while as test organisms were used the same strains from

d;P.°cU|at HClte<̂  reference. On places where in the middle is innoculated strain D ^ , do not develop 6 from the 
th, '°hs 0f on the surface strains of test organisms, while 3 of them develop but very slightly. Under the con- 

e  ̂ the study good activity show strain T,. and Lb_. It is possible that the microanaerophile conditions 
 ̂ assure the better development and activity of fne 
ln9 meatmass for the sausages.

fre fi'h,assure the better development and activity of file starter cultures, as it is done under the conditions
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In a series of tests with introduction of mixed culture of lactic bacteria and micrococcus in the production °f r 
dried sausages is followed the development of the enterococci. It is established while in the control they attain 
figure of 1(r cl/g during the ripening period, with the presence of starter cultures in the media, it is seldom 
that enterococci could be isolated and this only during the initial stages of the production process.

In many test regimes with introduction of lactic acid microorganisms and increase of the temperature for niperV 
of the sausages during the first days, which leads to a rapid decrease in pH values is established that no en 
robacteria^cou^d be isolated after two days of ripening in spite of the fact that in the beginning of the process 
existed 10 -1(T cl/g product.

Some trials were made for introduction of different quantities of lactic acid bacteria in the filling mass for sau 
ges, and it was found that in the presence of glucose, with the smaller quantity of lactic bacteria and higher^ r  
temperature, the respective quantity of the enterobacteria increases significantly. On fig 1 could be seen the 
ves reflecting the changes in the count of enterobacteria- in 4 tests 1̂ and 2 are with introduced lactic acid c ( 
re in a quantity of 10' cl/g sausage mass, while 3 and 4 - with 1 0 , 1 and 3 ripe at 24°C, while 2 and 4 '  
27°C/ in the presence of glucose. The absence of glucose does not inhibit the growth of bacterial mass from 
lactic bacteria, but act upon their activity.

CONCLUSIONS

1. The starter cultures used in laboratory tests /5 strains micrococci and 5 strains lacticbacteria/ possess a 
antagonistic activity towards all studied test organisms, exibiting different degrees of activity -  from 2-3 m 
22 mm sterile zones.

2. Most sensible to the inhibiting activity of the starter cultures are Micr. flavus and St. aureus, which is 
plained with lack or weak catalase activity. Most important in a practical way is the inhibition of the grow 
the spore forms and E. coli and Staph, aureus.

3. No development of enterococci was encountered during the ripening of raw dried sausages, when in the 
mass was introduced a mixed culture of micrococcus and lacticbacteria.

e*'

filling

i j ty
4. The starter cultures inhibit the development of the enterobacteria, when they are in a predominant quan 
/107/  and with higher temperatures during the ripening /24-27 C /.
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Table 1

Antagonistic activity of micrococci towards test microorganisms from the generally existing microflora, 
in mm sterile zone.

expreß
d

No Test microorganism Starter Culture

Str M Str P„ Str 1/N Str 3N

1 Bacillus subtilis 16 11 10 13
2 Bacillus idosus 9 8 8 7
3 Bacillus cereus 9 7 9 10
4 Bacillus mesentericus 11 10 9 11
5 Micrococcus flavus 21 16 14 12
6 Escherichia coli 18 7 7 11
7 Proteus OXlg 

Staph, aureus
14 9 8 12

8 15 9 15 5
9 sarcina lutea 13 12 8 10

10 Candida albicans ' 9 6 7 9
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Ant
tirri ° n ' s t ' c a c t iv ity  o f la c tic  ac id  b a c te r ia  to w a rd s  tes t m ic ro o rg an ism s  from  the ge n era l f lo ra , exp ressed  in  

s te rile  zone.

No

1.
2 .

3.
<1.
5.
6.
7.
8.

9.
10.

Test m ic ro o rg an ism S ta rte r  C u ltu re

S tr  Lb2 S tr L b 3 S tr Lb^ S tr T 5 S tr  D7

B a c illu s  s u b t il is 10 17 11 9 5
B a c illu s  idosus 4 18 9 7 6
B a c illu s  cereus 7 19 8 7 7
B a c illu s  m esen te ricus 3 16 9 9 6
M icrococcus fla v u s 17 14 22 14 18
E sch e rich ia  co li 16 14 9 8 4
Proteus OX 8 17 7 8 7
Staph, aureus 14 14 15 12 5
S arc ina  lutea 9 21 12 7 6
C andida a lb ica n s 3 4 3 2 3

tg enterobacteria

Tig.l. Changes in the number of entero




