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T o  find the causes o f  an excessive formation o f histamine raw sausages (Mettwurst) produced using meat stored

of h' 6rem con(Ftions with and without addition histamine producing lactobacteria were investigated in respect to the content 
lstamine u* . .

f0t ’ H'stidine, total count o f  microorganism and the number o f  histamine producing bacteria. The results show that the

ati°n o f ,
Pr,

eSen
1 Undesired high amounts o f  histamine depends on a sufficient number o f  histamine producing microorganisms and the 

free histidine as substrate and is influenced by the storage temperature and the freshness o f the meat used for

H igh contents o f  histamine in fish are an indicator for a beginning or proceeding spoilage (P E C H A N E K  et 

\ ̂  ^ H M ID T L E i n  1979; S C H U L Z E  and Z IM M E R M A N N  1980). In foods, which underlie a microbiological ripening, such

N Wlrie 0r fermented sausages biogenic amines could be detected in amounts higher than the original concentration in the 

%  Ul® raw material (P E C H A N E K  et al. 1980b, P E C H A N E K  et al. 1983). Whereas fresh meat contains 1 to 7 mg

C t/kE
D>ffe]

g (R O G O W S K Y  and D Ô H L A  1984, S LE M R  1981) and spoiled meat up to 26 mg/kg (R O G O W S K Y  and D Ô H LA

S h rCnt Contents o f  histamine between 1 and over 600 mg/kg dry matter were found independent on the type o f the sausage
ePende

\ tn ° n the producer (B A U E R  et al. 1989). The main share o f histamine is formed within the first two weeks o f ripening.

st°red only for a short period is used to produce raw sausages the amount o f  histamine could be reduceda *

en
'Heat

V ABRlJN e ta l- 199°)-

Hn, e ° f  our work was to investigate the influence o f the age o f  the raw material in connection with the amount o f free
°JectiV(

6 aad the
number o f  histidine decarboxylating microorganisms on the formation o f histamine in raw sausages. 

M E TH O D S-

•. n^6r ‘nvest‘8ation: Raw  sausages were produced according to the recipe o f Austrian Food Codex (O L M B  1987) "Feine 
r$t"

. ITla^e without starter culture using spices commercially available and 18 g curing agent/kg sausage (sodium chloride 
*° 0-6%h

H e «
ct‘On

^  s°dium  nitrite). Pork stored 5 days (batch I), 7 days (batch II), and 10 days (batch I I I )  at 7°C was used for the 

storGcj j  ° ne ^afr ° f  each batch 10^ C FU  (colony forming units) Lactobacillus hilgardii /g sausage were added. The sausages 

bete dayS at 18°C and 15 days at 7°C or 18°C.

fre,Pl̂  . n °f Histamine: Histamine was measured fluorimetrically as o-phthalaldehyde-derivate (L E R K E  and BELL, 1976)
:tfhinat.

S>ettie a„_, n °f Histidine: Histidine content was analysed by an aminoacidanalyser L K B -A L P H A  PLU S with 6 Buffer lithium

60„.andninhydrin reaction according to the instructions o f the producer.

^  lnvestigations: Isolation and detection o f histamine producing microorganisms was carried out by the M PN  -
üsing;

_ lvlA N I (1982): 2 g peptone (O xoid  L34), 1 g Lab Lem co (Oxoid L29), 5 g NaCl, 10 g L-histidine-HCl (USB Art.by v a m a n i

f r - 10,V 'vJ Ijj] U
"'HByj r°rnocresol green solution and 10 ml chlorophenol red solution/1000 ml water; pH  5.3

A,VIA N I (  1982):8 g peptone (Oxoid L34), 8 g Lab Lem co (Oxoid L29), 5 g yeast extract (Oxoid L21), 1 g 
^erck «

8 ivjns f- No. 822187), 5 g sodium acetate anhydrous, 1 g sodium citrate dihydrate, 2 g K 2H P O 4 , 0.2 g M g S O ^  H 2O.

i(>tY 4-4

esoi

% rrio,
Breen

Cresol

H 2 °-  0.2 g glucose (O xoid  L71), 25 g L-histidine-HCl (U SB  Art. Nr. 63324), 0.4 g agar (Oxoid L l l ) ,  10 ml 

s°lution, 10 ml chlorophenol red solution / 1000 ml water; pH  5.5 

g een solution: 0.1 g bromocresolgreen in 100 ml ethanol/water 50/50
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Chlorophenol red solution: 0.2 g chlorophenol red and 9.4 ml N aO H  (0.05 mol/1) /100 ml water 

Histidine decarboxylating microorganism (Lactobacillus hilgardii, Morganella morganii, Klebsiella oxytoca) used f ° r a 

the test sausages were isolated from  meat or raw sausage.

R E SU LTS  and D ISC U SS IO N : Independent on the age o f  the meat the content o f  histamine was less than 10 mg
lnc°l/

to this the amount o f  histidine increased up to 190 mg/kg dry matter by increasing storage time o f the meat. The tota
con"1

• e pfl
microorganisms were between 2T0^ and 6T0® C FU /g meat stored for 5, 7 and 10 days after slaughtering, histanu11 

bacteria (K lebsiella oxytoca, Citrobacter freundii and M organella morganii) at least 5T0^ CFU/g.

The determination o f histamine was carried out at the day o f production and 3, 12, and 18 days after the producti°n 

2). The histidine content o f  sausages was analysed at the first and at the last day o f storage (F ig. 3).

I#

( f r

'ne
Figure 1 shows the formation o f histamine in sausage stored at 18°C. During storage a concentration o f histanu

o fblS
and 27 mg histamine/kg dry matter could be determined corresponding to the age o f the raw material without addition u ^

producing microorganisms to the sausages. In contrast to this an addition o f approximately 10^ histamine producing baCt
x&

an exessive formation o f  histamine up to 1140 mg histamine / kg dry matter at the last day o f storge. The
heig1

rJltS

store'd3
¿é

concentrations o f histamine also depends on the age o f  the raw material. The formation o f histamine in sausages su" *
U ci°

18‘’C and 15 days at 7°C is depicted in Figure 2. Inspite o f  the addition o f a number o f  10^ histamine producing

hilgardii/g sausage no excessive increase o f  the concentration o f histamine could be obtained. Approximately ° ne
ten'itl>

i*

histamine content o f  raw sausages stored at 18°C was found.

Fig. 1: Formation o f histamine at 18°C; with (  + ) and 
without (- ) addition o f histamine producing microorganism

Fig.2: Formation o f histamine at 7°C; with ( + 
(- ) addition o f histamine producing microorgafl
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i S o u t ? Î ° n ° f  histidine during storage at 18°C; with ( + ) 

Cr°0rganiSlii a^cl' t‘on ° f  histamine producing

Batch I -  - f -  Batch I ♦ *  Batch II -
S '

Batch II ♦ x  Batch III -  Batch III ♦

The liberation o f histidine in sausages stored at 18°C is shown 

in figure 3. In the presence o f an appropriate number of 

histamine producing microorganisms the liberated histidine is 

used as substrate for histamine production so that only 6 to 34 mg 

histidine /kg dry matter could be determined at the end of 

storage. On the other hand - without addition o f histamine 

producing microorganisms - up to 1300 mg histidine /kg dry 

matter were liberated. This high amount o f histidine could not 

stimulate the formation o f histamine although up to 5TO3 

histamine producing bacteria/ g meat were present.

The number o f histamine producing bacteria increased in 

sausages stored at 18°C from  105 to 107 at the end o f storage. At 

7°C histamine producing Lactobacteria did not grow.

C O N C L U S IO N S : These investigations indicate that an 

excessive formation o f  histamine in raw sausages requires both - a 

sufficient number o f  histidine decarboxylating microorganisms 

and available histidine and is further increased by storage 

temperature and the age o f  the raw material.
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