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INTRODUCTION
Starter cultures are widely used in the meat 
industry. Currently the cultures are applied to 
raw sausage products, mould-ripened 
sausages, boiled sausage products, raw ham 
and piece meat products. In 1919 the first 
suggestions were made for use of 
microorganisms in dry sausage. But not till 
the late 50s starter cultures were applied in 
sausage making. Especially Niiniraara, Deibel, 
Niven were pioneers on this field. They have 
been made the presuppositions for the 
extensive utilization of the starter cultures in 
meat products. Afterwards it take place a 
stormy development.

The first attempts were directed only on raw 
sausage products. The task of the starter 
cultures was the fast diminution of the 
pH-value. Thus, the stability of the raw 
sausage making has been Improved. Later 
other meat products were Involved.

Furthermore microorganism cultures are also 
applied to improve the flavor of the products. 
About 20 years ago the aromatization of raw 
sausage products was beginning by means of 
starter cultures.

The paper will give a review of the current 
situation referring to the development and 
application of starter cultures in meat 
products.

MICROORGANISMS IN FOOD 
In numerous foods microorganisms play an 
important role. The biochemical effects can be 
caused either by active microorganisms or by 
endoenzymes from dead microorganisms and 
the endogenous enzyme system. In the case 
of active microoranisms the biochemical 
reactions are effected by the metabolism. 
These substances react with the foodstuff. 
There by the microorganisms can be native 
microorganisms as well as starter cultures. 
This principle scheme is valid for all 
microbial-enzymatical reactions in foods (Fig.1).
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Fig.1: Effects of microorganisms on foods

In the case of meat products one 03 J  
both typs of contamination which are ^  
as well as starter microorganisms. Tbe ^  f 
starter culture supported the effects ^  
deslreable species. As a rule only or>e $ 
is used as starter organism. /  
spectrum of the microorganisms in ^  ^  
products is more extensive. In the stah  ̂
one can isolate lactobacilli, rnio 
pseudomonas, peroxidase mcroow j
a.s.o.. In the course of the ripening 
only a few species are dominated- ^  
microorganisms must be supported by 
of starter cultures (Fig.2).

STARTER CULTURES ^
The tasks of the starter cultures 
summarized as following:

- acceleration of the ripening process
- suppression of the undesired micr<
- reduction the microbiological risks
- improvement of the quality
- enhancement of the specific aroma-
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There is a competition between the several 
microorganism species. The result of this 
competition is influenced by the parameters of 
the growth condition directly.

The aim of the application of starter cultures 
can be characterized with the parameters of 
the quality characteristic: color, aroma, 
preservation, firmness and residue content. 
These parameters are close connected with 
special effects due to the metabolism of the 
starter organisms:

color nitrate reduction 
pH-drop 
0 2 consumption 
H20 2breakdown

aroma acid production 
protein degradation 
fat degradation 
rancidity

preservation pH-drop
nitrate reduction 
suppression of undesirable 
microorganisms

firmness pH-drop

low residue nitrite degradation
content mycotoxin production

These parameters are influenced during the 
course of growth of the microorganisms. The 
connection between bacteria count and 
ripening time of raw sausage is shown In 
figure 3. Furthermore the course of the 
pH-value and the ay^-value is demonstrated. 
Especially, the suppression of undesirable 
microorganisms is caused by the pH-drop.

All the mentioned factors of the quality 
criteria must be taken into consideration for 
the development of high effective starter 
cultures. The principle way is shown in 
figure 4.

In order to manufacture a stable, effective 
starter culture several various mixed 
populations are cultivate for a few passages. 
The proportion of the species of the mixed 
population is then dependent on the 
fermentation conditions, such as temperature 
breeding time, substrate etc..
During the next step strains are isolated from
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Fig.4: Development of high effective starter 
cultures

the strain pools. These strains are uS j  Sl 
the judgement and to take into the 
collection. The next step is the f°rrTiaL  
identical strain pools of one species- ^ e 
strain pools are mixed. The portion of , 
species is dependent on the desired 
culture. Before the application is ^3°^ r 
culture must be tested. Criteria for the x 
culture are the metabolic efficienĈ' 
morphological properties, the stability t 
formation of flavor. For the judgement^ 
flavor components the gaschromatog^P 
be used (Fig. 5).

During the past few years the 4jcfi (
methods of genetic engineering are 
for starter cultures, especially on the ^  
field. Basical papers are published 
Numerous properties of the &  
plasmidcoded such as

- metabolism of lactose
- proteolytic system
- metabolism of citrate
- formation of bacteriocine
- formation of mucus
- resistance against bacteriophages
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'Mg vectors for lactococcus, 
camous etc. are available. The 

lQWn :' cloning vectors for lactococcus 
n f|gure 6.
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With them the properties of starter cultures 
can be influenced and new high effective 
strains will be available.

REFERENCES

Deutsche Forschungsgemeinschaft (1987) 
Starterkulturen und Enzyme für die Lebens
mitteltechnik.
Mitt. XI der Senatskommission zur Prüfung 
von Lebensmittelzusatz und -inhaltsstoffen, 
VHC Verlagsges., Weinheim

Teuber, M. (1987)
The use of genetically-manupulated micro
organisms in food: opportunities and 
limitations.
Proc. 4th Eur. Congr. Biotechnol. Amsterdam 
Elesevier 4, 383-391

Teuber, M.; Loff, M. (1987)
Genetic characterization of lactic streptococcal 
bacteriophages.
In: Streptococcal genetics; American Society 
for Microbiology 250-258

De Vos, W. M. (1987)
Gene cloning and expression in lactic 
streptococci.
FEMS Microbiology Letters 46, 281-295 

Andersson, R. (1986)
Inhibition of Staphylococcus aureus and 
spheroplasts of gram-negative bacteria by an 
antagonistic compound produced by a strain 
of Lactobacillus plantarum.
Int. J. Food Microbiol. 3, 149-160

Kunz, B. (1984)
Mikroorganismenkulturen in der Lebensmittel
produktion.
Verlag Harry Deutsch, Frankfurt/M.; Them, 
1. Aufi.

Kunz, B. (1988)
Grundriß der Lebensmittel-Mikrobiologie.
Behr’s Verlag Hamburg; 1. Aufl.

Hammes, W.P. (1986)
Starterkulturen in der Fleischwirtschaft.
Chemie Mikrobiologie Technologie der Lebens
mittel 9, 131-142

179



Hammes, W.P. et al. (1986)
Starterkulturen für die Rohwurstreifung.
44. Diskussionstagung des Forschungskreises 
der Ernährungsindustrie e.V.; pp. 51-79

Heidel, M.; Gaier, W.; Hammes, W.P. (1987) 
Plasmid in lactobacilli used as starter 
organisms.
FEMS Microbiology Reviews 46, 17

Demeyer, D.l. et al. (1984)
The effects of starter cultures on 
stoichiometry and kinetics of dry sausage 
metabolism.
Proceeding, 30th Europ. Meeting of Meat Res. 
Workers, Bristol, pp. 282-283

Kunz, B. (1988)
Entwicklung von leistungsstabilen Mild15" F1̂  
bakterienkulturen für die Lebensmittelindus
Biotech-Forum 4, pp. 264-272

k

Qi

ari

Zilberg, B.L.; Liepe, H.-U. (1977)
Mögliche Verbesserung der Rohwurst- 
Technologie durch den Einsatz von 
Streptomyceten als Starterkultur.
Fleischwirtschaft 57, 1678-1683

Gibbs, P.A. (1987)
Novel uses for lactic acid fermentation in 
food preservation.
J. Appl. Bacteriol. Symposium Suppl.; pp. 
51-58

Gill, C.O. (1982)
Microbial interactions with meat. In: Meat 
Microbiology.
London Applied Science Publishers, pp. 
225-264

Götz, F. (1986)
Ein neues Wirts-Vektor-System bei 
Staphylococcus carnosus.
Umschau 10, pp. 530-537

Graham, D.C.; Me Kay, LC. (1985)
Plasmid DNA in strains of Pediococcus 
cerevisiae and Pediococcus pentosaceus.
Appl. Environ. Microbiol. 50, pp. 532-534

CO

a*l

qu

&i!

<)u

Ce

Si

ca

Oil

fo

dr

")

Pi

hi

Leistner, L. (1987)
Perspectives of fermented meats. ^
Proceedings, 33nd Intern. Congr. Meat Sei.
Technol., Helsinki pp. 323-326

Hi
Rohde, R.; Weekend, B. (1983)
Erste Ergebnisse beim Einsatz von P
Streptomyzeten und Hefen als Starterkulturen ^
für die Rohwurstreifung.
Mh. f. Vet.-Med. 38, pp. 151-156 P




