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Zusammenfassung
Es wurden 67 HefeStämme von Rohwürsten isoliert, von welchen 
zwei Stamme - K^ und K ^  mit hohen Aktivitäten der Nitratreduk
tase, der Katalase, der Peroxydase und anderer Enzyme ausge
wählt wurden.
Die untersuchten Stämme zeigen eine gute Entwicklung in festen 
und flüssigen Nährboden und in einer Fleisvh-Pepton-Bouillon 
mit einer Zugabe von 5% Natriumchlorid« Man beobachtet dabei 
eine gute Zuckerfermentation, ohne Gasbildung, und eine Assimi
lation verschiedener Kohlenhydrat- und Stickstoffquellen«
Die besser ausgeprägte Nitrat-Reduktase-Aktivität des Stammes 
K^2» die von einem hohen Niveau der Katalase- und Peroxydase
aktivität in der exponentiellen und stationären Entwicklungs
phase begleitet ist, stellt einen Nachweis für ihre Rolle bei 
der Bildung und Erhaltung der Farbe bei Dauerwürsten während 
ihrer Reifung dar«
Diese biochemischen Eigenschaften und Verhalten des Stammes K^2 
beweisen seine aussichtsreiche Anwendung als Starterkultur bei 
der Herstellung von rohgetrockneten Fleischprodukten«
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On a isolé 67 souches 
séléctionné deux souches

levures des saucissons
_ Ocsecs» .

uoua Dv/uwM - et K^2 possédant une act1 etc 
matique, nitrate—réductasique, catalasique, pe^oxydasi(lll0, 
élevée.

Les souches étudiées se développent bien sur le® 
ritifs solodes et liquides, ainsi que dans un bouill011 
viande, additionné à +5 % du chlorure de sodium« Eli®9 \e* 

facilement les sucres, sans formation de gaz, et assi*11®"

✓
différentes sources d’azote et d'hydrates de carbone. so*cli

L'activité nitrate-réductasique, mieux exprimée dan® ^ 
K/|2» accompagnée d'un niveau élevé d'activité catalasiQu0 
xydasique dans les phases exponentielle et stationnai^® ^  y è '  

loppement, prouve le rôle qu'elle a pour la formation et ^  

servation de la couleur pendant la maturation des sauci®5 -ç
Ces caractéristiques biochimiques de la souche K^2 

d* effectivité qu'elle peut avoir comme culture—starter V 

fabrication des produits camés tels que les saucis®0116
,ec®'
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Summary
From raw dry sausages were isolated 67 yeasts strains. From them 
are selected two strains - K^ and K ^ »  which exibit high nitrate- 
reductase, catalase, peroxydase and other enzymatic activities.
The investigated strains grow well on hard and liquid media and in 
MPB ♦ 5 % sodium chloride. They ferment sugars without gas forma
tion and utilize different carbohydrate and nitrogen sources.
The better exibited nitrate-reductase activity of strain K12 alcog 
with a high level of catalase and peroxydase activity in the expo
nential and stationary phase of growth, prove its role in the for
mation and colour keeping of raw dried sausages during their ripe
ning.

These biochemical properties and behaviour of strain K12 make it 
perspective for use as a strater culture in the production of raw 
dried meat products.
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Hocil 6 of raw dried sausages is a complex microbiological and 
m̂ical process in which a definite role is plaid by diffe- 
aà8 of microorganisms - lactic acid bacteria, micrococci,
* ^ea8ts and others.

 ̂ T)^  bi Piesen't work we want to investigate the morphological 
tlon °cllemical properties of two strains of yeasts in connec-

^  their use as starter cultures in the production of raw—
8aus.ages.

' ̂ ast;
‘*5otrol,

connection exist quite opposite opinions about the role 
8 in this process. Some authors (4,6,7,10,11) assign a
e to yeasts in the ripening of raw-dried sausages, ta-

fïw J*** in the formation of the specific ta ste and flavour,1 the

¡St.̂ial

changes in fats and proteins. Other authors (1,3,8) are 
:llem as invoking unwanted changes in the organoleptical 
1 °f the product.

_an d  M e t h o d  lea
iated in our laboratory two strains of yeaste are selec- 
er biochemical tests as most convenient among all 67 

í0 is°lated from raw-dried sausages.
ihing their culturemedium characteristics was used liquid

St;**ihs

*111
fo Ve ttedinm - Ma lz broth of 6°B1. Marked was the property 

\  -1111 ring, turbidity and sediment during 3 to 10 days. For 
*°*®hol,‘' " l o g i c a l  c h a r a c t e r i s t i c s  - form, 

°f io^!nCe °f the cell
O ’sl
*<>0124-:■teal-

size, structure and 
was used malz gelatine. Determination 

ze and type of colony was made by inoculation of very
hours culture on malz-agar. The petri are kept under 
Denature in exica tor for 30 days.

For determination of the biochemical and physiological proper
ties of the strains are made tests for: behavior to non nitroge
nous sources of oarbon/carbohydrates, organic acids, alcohols/, 
gaz formation, growth in the presence of 5% Nad, proteolytic 
activity, provj.a„ of nitrogen-reductase sctivity, quantitative 
determination of catalase and peroxydase activities.
The behavior of the yeasts strains to non=nitrogenous sources of 
carbon was proved by two methods: by fermentation of carbohyd
rates and by oxydation. Fermentation was determined by the Durham 
fermentation tubes with the following 1# sugar solutions: glucose, 
fructose, galactose, sa ccharose, la ctose, maltose, inoulin.
T he use of these sugars by oxida tion was proved following the 
a-ixonographic method a ftor Beijerinku, modified after Loder, 
using the cultures of Odintzove a nd Rieder. Inoculations were 
cultivated at 26°C for 24-48 h. For the property of the yeasts 
strains to use a given sugar is decided by their growth on hard 
culture containing the tested carbon containing source.
The proteolytic activity of the strains was proved by needle in
oculation in malz gelatine, while for their nitrate-reductase 
activity was used MPB + 1# sodium nitrate and then reagent of 
Gries. The reductase activity was determined to milk with 1$ 
methylene blue. For the property of the strains to grow with 5% 

NaCl was used MPB + 5* NaCl. Spore formation on culture after 
Gorodkova, and fats denaturation on culture of sterile beef 
tallow with a very thin layer of agar with 1?6 CaCO^v After ino
culation and incubatio n for 48 h a t 26°0, around the colonies 
denaturating the fats is obtained a clearly seen transparent 
zone.
T he catalase activity we determined quantitatively after the 
modified method of Krajnev (1962), and the peroxydase activity 
after the modified method of Popov (1971). Material for investi
gation was taken from the exponential phase doth hour after

: âti the stationary phase of growth (24th hour). The
• Ibç ~ ~ ■*— ” « — - -*■ v-'

o nzyme activity is espressed in units calculated on
ßations were made with washed reposing cells in culture me-

100

ttedium or 100 mg cell carbon. The results from the bio-
y pro

variations method (Sepetliev D., 1968).
inveatiga tions are statistically proved for significan- 

er the

V
j °6ical, cultural and biochemical properties of the in-

1 yeasts strains are given in 5 tables.

Morphological characteristics
and «■te of Growth in MB Type and 

size of 
colony

Spore
forma
tion

Pseudomicel]
formation

Ä - o v a !
3* Dairs

4-8^

Thin layer Round,sleek
ring and yellowish
f1.sediment white,plea- 

sent odour 
28/28 mm

* *  5-9/, Layer,ring Round,grey-
fl.sediment ish yellow 

piled center 
pleasent 
odour

5 Ä th* **

Well ex
pressed

25/25 mm
the differences betwen the two strains are 

colour of colonies and 
^ter the well defined pseudomicell of strain

ot all" fo:̂m, 8ize of the cells

Gli
Sugar fermentation

■hcose Fructose Galactose
Saccharose

Maltose
+++ +++ +++ +++

•K+ +++ + +++ +++
Raflnose

From the table is quite clear that the investigated strains of 
yeast have an well expressed fermentation ability. To a lesser ex
tend are fermented galactose and rafinase by strain and lacto
se from both strain. A characteristic property for both strains is 
that in fermentation there is no gaz formation.
Table 3

Use of nonnitrogen and nitrogen sources

+++ +++ +++
+++ +++ +++

From the results above is seen that the investgated strains are 
well using carbohydrates as well as nitrogen sources. K 12 in com
parison with K1 makes less use of glucose and KNOj and better use

Table 4
D e v e l o p m e n t  a nd b i o c h e m i c a l  a c t i v i t y

Devel.
Strain in MPB + 

5 % NaCl

Denat.
of

fats

Milk
reduction 
with 1 % 
meth.blue

Froteolitic
activity

Nitrogen
reduction
activity

+++
+++

,m the table it is clear that the strain K12 exibits a stronger

Table 5

Strain

K1
I 12

C a t a l a s e  a n d  p e r o x y d a s e  a c t i v i t y  d u r i n g  
d i f f e r e n t  p e r i o d s  of d e v e l o p m e n t

Exponential phase Stationary phase

on 100 ml on 100 ml 
cultural cellular 
11 nui d carbon

on 100 ml 
cultural 
liauid

on 100 ml 
cellular 
carbon

C a t a l a s e  a c t i v i t V
0,67 + 0,015 0,842 + 0,020 0,853 ± 0,015 1,058 + 0,02C

0,527 + 0,005 0,681 + 0,007 0,726 + 0,010 0,859 ±  0,016



K12 69,1 ±  5,7 263,5 ± 9,0 81,0 ±  6,5 346,7 ±  10,3
The value expressed on table 5, show that both strains have a high 
level of catalase and peroxydnse activity. The catalase and pero- 
xydase activity of strain K1 is higher from the on of strain K12# 
The enzymatic activity of both strains depends on the age of cells 
and i8 significally higher in the stationary phase of development. 
It is proved that the catalase and peroxydase activity of the mi
crobial cells of strains £1 and K12 are significantly higher than 
the one of the cultural liquid.

K, 83,5 *  8,2 374,2 ± 15,6 103,4 + 7,4 460,3 + 12,8
¿.«...g P y 3 a » a «__aetlTl-tT

aooukxajfxuu u j . »eteriiiar x o o q  nygxenisxs, iancuj~»*» v

8. Nickerson J., A.Sinskey. Microbiology of food process
9. Popov T., L.Neikovska. Method opredelenia peroxyde2®0*

1'1 • ziatev X,, D.Milev. Microbiologia i microbiologie^0** 
na hranitelnite produkti, T969, Sofia.

Discussion
The characteristics of both strains prove their high biochemical 
activity which determines their role in the ripening of the pro
ducts.
The better expressed nitrate-reductase activity of strain K^2 and 
its higher level of catalase and peroxydase activity in both pha
ses of exponential growth, probe its positive role in the forma
tion and colour-keeping of raw-dried sausages during their ripe
ning. These indices, compared with the same from certain investi
gated micrococci and lactic acid bacteria used, as starter culture 
res, are manyfold higher. This shows their perspectivity as star
ter cultures in the production and ripening of meat products.
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