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NUMMARY: To investigate the possible excessive formation of histamine during storage in vacuum package raw sausages were 

t0red under different conditions sliced and unsliced and examined in respect to the content of histamine, the total count of 

Croorganisms and the number of different bacteria. The result show, that the formation of undesired high amounts of histamine 

% depends on the water/protein ratio and the producer of the raw sausages. Differences between vacuum packed and non 

 ̂3cuu® packed samples could not be obtained.

INTRODUCTION: During the fermentation of raw sausages amounts of histamine between 1 and over 600 mg/kg dry matter 

6 formed (BAUER et al., 1989; DIERICK et al. 1974; PECHANEK et al., 1980, 1983; RICE et al. 1975; TAYLOR et al., 1978; 

^NDekERKHOVE, 1977) depending on the age of the raw material and the presence of histidine decarboxylating 

r°0rganisms (BAUER et al. 1990; TSCHABRUN et al. 1990; KRANNER et al. 1991). An additional formation of histamine 

'' I 'ng st°rage of ready-to-sell raw sausages could not be observed (RAMANTANIS et al. 1985; TSCHABRUN 1988), if the

s #

Sausai
dia,

ges were stored in whole pieces (not sliced and vacuum packed). But the increasing number of self service shops and a 

n§ed consumer behaviour require sliced and vacuum packed fermented sausages.

caus(

So°’ tI|e objective of this study was to investigate, whether histamine will be formed during storage in vacuum package und the

es °f its formation.

<1

sli,

Material AND METHODS:

a‘erials under investigation: Raw sausages fermented under different conditions were stored up to 8 weeks in vacuum package
K

ced

Ö,

l976)

and unsliced - at 5° to 10°C and/or room temperature.

eternjination of Histamine: Histamine was measured fluorimetrically as o-phthalaldehyde-derivative (LERKE and BEI I

t̂tii r^an‘sms> Lactobacillae, Micrococcae, Enterococcae, Pseudomonadae, Enterobacteriaceae and yeasts. The ability of 

r8anism for producing histamine was tested by determination of histamine formed in a specific decarboxylase nutrient broth

cteriol0gical investigations: The bacteriological status was investigated by determination of the total count of aerobic

c°nt;

(e.i

aitUng histidine (KRANNER et al., 1991).

SULTS AND DISCUSSION: Raw fermented sausages should be stored at about 15°C, usually near or at room temperature
8' in a

r6fr- SuPerrnarket). The optimal storing conditions for sliced and vacuum packed raw sausages are 10°C and below, usually in a 

' )F '* RANDL et al., 1988). In order to stimulate the formation of histamine the storage of vacuum packed and sliced 

Were also carried out at room temperature in a few experiments.
The

lVvere
iminations of raw sausages of two different producers show that the contents of histamine of raw sausages from producer 

PProx‘ mg/ kg dry matter and below, the histamine concentration of products of enterprise B were between 200 and
wr  ‘ ¿DO n jg /,

ikV, b g wttl exception of two short ripened sausages (Grosso Salami and Blockwurst). The content of histamine of sliced
Um Packed ffermented sausages increases during storage more than sixfold, if the water/protein ratio exceeded 1.8 (fermented
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sausages ripened for a shorter period; raw sausage Type I). If the water/protein ratio was below 1.3 (raw sausage Type II) 1 e 

histamine concentration did not reach the double of the initial values regardless of the initial amount of histamine (Fig.l). >

The total count of aerobic microorganisms and the count of Lactbacillae were higher in the short ripened raw sausages. Tb«

counts of Entercococae were between 102 and 105, no significant differences could be obtained at Micrococcae and yeaSt' 

Pseudomonadae and Enterobacteriaceae could only be detected in 1 respectively 2 samples. A change drastic of the counts ca$ 

not be observed during storage (Tab.l).

Furthermore, long ripened sausages (Touring Salami; water/protein ratio 1.3) from one and the same batch was stored 8 v/eê S 

sliced and vacuum packed, unsliced and vacuum packed without cover and in a whole piece with cover at 5° C and r°0111 

temperature. The results show that no histamine is formed additionally during storage independent on the package and the stori®

temperature (Fig.2). Differences of the count of microorganism between sliced and unsliced vacuum packed sausages and no*

vacuum packed samples could not be obtained. During storage the count of microorganisms changed only a little (Tab.l). st°ra® 

of fermented sausages in vacuum package also did not affect the pH-value.

The same procedure as mentioned above was carried out using a so-called "fresh raw sausage” with a protein/water ratio of 2 A
0,

which is only ripened for 5 days. These products have to be stored cooled and in this case the results did not differ in pri°',ciple

compared with the result of the long ripened raw sausage. Storage at room temperature affect an increase of the histamine con 

from about 3 mg/kg to 30 mg/kg which are comparable with the concentration of histamine in fresh and spoiled meat respect1 

(ROGOWSKY and DÔHLA 1984).

The causes of the differently intense formation of histamine in comparable products can be searched in the fact that 

excessive formation of histamine depends on the producer and not on the type of sausage (BAUER, 1989). So, only in product8

Fig.l: Formation of histamine during storage of vacuum packed, sliced raw sausages produced by two different enterprises
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microorganisms (MO) at begin and end of storage
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Raw Sausage Raw Sausage Touring Salami "Fresh" Raw Sausage

-—________ Type I Type II cooled room temperature cooled room temperature

St0rage time 23 - 34 days 23 - 34 days 56 days 56 days 56 days 56 days

Total count of MO/g
i 1 Initial 8T08 - 1T09 T108 - 5T08 3T07 3 TO7 2T09 2T09

Final 8T08 1T08 - 3T08 7T07 - 9T07 2T06 1T09 1T08
■crococcae /g

Initial 4T06 - 7T06 1-106 - 1-107 2T06 2T06 8T05 8T05
Final 3T06 - 5T0e 5T05 - 1T07 8T07 - 1T08 1T06 - 2T06 8T04 - 1T06 MO4

ct°bacteria/g
Initial 4̂ 0

 00 1 Op ►—A o 00 6T06 - 8T07 1T07 1T07 9T08 9T08
Final

nterococcae/g
5T08 - 8T08 1T06 - 4T07 5T06 - 8T06 2T05 - 8T05 1T09 1T09

Initial 1T03 - 1T05 1T02 - 1104 <100 <100 100 <100
v Final 
Yeast/g

1-104 - 4105 3T02 - 5T04 500 <100 100 <100

Initial 1T02 - 3T04 1T02 - 2T05 9T03 9T03 <100 <100

^  'stamine producing MO/g
7T02 - 5T03 1T02 - 7T04 3T03 - 5T04 ^ lO ^ -lO 3 1T04 - MO5 MO3

Initial not examined not examined <3 <3 <3 <3
Final not examined not examined <3 <3 23 23

Pig.2. p
van Orrnat‘on of histamine during storage of raw sausages; C - cooled; R 

Uurn packed; 2 - sliced and vacuum packed
- room temperature; 0 - whole pieces; 1 - whole pieces
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enterprise B either a higher amount of histamine could be found in long ripend raw sausages or an excessive formation of histaniine !

during storage could be observed in the case of short ripened products. If this formation is caused by a recontamination during |  

slicing or due to unfinished fermentation could not be stated.
■ La

CONCLUSION: It can be concluded that only long ripened raw sausages are suitable for vacuum package. Regarding tD 

formation of histamine fermented sausages with a water/protein ratio of above 1.8 cannot be recommended for this kind of storing 

conditions.
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