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) QDS on the Formation of Histamine in Raw Sausages
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WiMag
i nd\ To find the causes of an excessive formation of histamine raw sausages (Mettwurst) produced using meat stored
lffer
€0t conditions with and without addition histamine producing lactobacteria were investigated in respect to the content
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for hlStldme total count of microorganism and the number of histamine producing bacteria. The results show that the

n]at
b of
7 | g, Undesired high amounts of histamine depends on a sufficient number of histamine producing microorganisms and the
Cnee
of
\ Mo oy free histidine as substrate and is influenced by the storage temperature and the freshness of the meat used for
Ctlo
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, 198 ON: High contents of histamine in fish are an indicator for a beginning or proceeding spoilage (PECHANEK et

& theg e’SWClHMIDTLEIN 1979; SCHULZE and ZIMMERMANN 1980). In foods, which underlie a microbiological ripening, such
‘ Wrye, S5po e 1€ or fermented sausages biogenic amines could be detected in amounts higher than the original concentration in the
hlgl g raw material (PECHANEK et al. 1980b, PECHANEK et al. 1983). Whereas fresh meat contains 1 to 7 mg
]984)‘ e/k kg (ROGOWSKY and DOHLA 1984, SLEMR 1981) and spoiled meat up to 26 mg/kg (ROGOWSKY and DOHLA

by de T Contents of histamine between 1 and over 600 mg/kg dry matter were found independent on the type of the sausage

e
When fton the producer (BAUER et al. 1989). The main share of histamine is formed within the first two weeks of ripening.

L at

'[S(- X Stored only for a short period is used to produce raw sausages the amount of histamine could be reduced
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‘ he
hixtidine al Ctive of our work was to investigate the influence of the age of the raw material in connection with the amount of free

the Mumber of histidine decarboxylating microorganisms on the formation of histamine in raw sausages.

Werigy AL AND METHODS:
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e "der investigation: Raw sausages were produced according to the recipe of Austrian Food Codex (OLMB 1987) "Feine
+ ()-59

2 % Made Without starter culture using spices commercially available and 18 g curing agent/kg sausage (sodium chloride

00,69,
%d Cllon ¢ Sodium nitrite). Pork stored 5 days (batch I), 7 days (batch II), and 10 days (batch III) at 7°C was used for the
q 0

N loreq 3 One half of each batch 105 CFU (colony forming units) Lactobacillus hilgardii /g sausage were added. The sausages

da 3
Dy, ¥Sat 18°C and 15 days at 7°C or 18°C.
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Dexe Stof Histamine: Histamine was measured fluorimetrically as o-phthalaldehyde-derivate (LERKE and BELL, 1976)

Sy Q
‘*‘eme ad Hon °f Histidine: Histidine content was ana lysed by an aminoacidanalyser LKB-ALPHA PLUS with 6 Buffer lithium
Ninh
Bacte Tio] Ydrin reaction according to the instructions of the producer.
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Qh’llqu &y o '”Veﬂlgations: Isolation and detection of histamine producing microorganisms was carried out by the MPN -
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B34 MANI (1982): 2 g peptone (Oxoid 134), 1 g Lab Lemco (Oxoid 1.29), 5 g NaCl, 10 g L-histidine'HCl (USB Art
\ L‘I‘ID bromOCresol green solution and 10 ml chlorophenol red solution/1000 ml water; pH 5.3
W&e

VX g
8 AMAN] (1982):8 g peptone (Oxoid L34), 8 g Lab Lemco (Oxoid L29), 5 g yeast extract (Oxoid L21), 1 g

0
"y erek
h 8 nsq Art. No, 822187), 5 g sodium acetate anhydrous, 1 g sodium citrate dihydrate, 2 g KoyHPOy, 0.2 g MgSO4'7 H,O.
T 44 .
Ih(’Cres | 80, 02 g glucose (Oxoid L71), 25 g L-histidine'HCl (USB Art. Nr. 63324), 0.4 g agar (Oxoid L11), 10 ml
green .
Rm‘ 5 Solution, 10 m] chlorophenol red solution / 1000 ml water; pH 5.5
N

Lgr, :
Sreen 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 NaOH (0.05 mol/1) /100 ml water .
N : . gat
Histidine decarboxylating microorganism (Lactobacillus hilgardii, Morganella morganii, Klebsiella oxytoca) used for 2

the test sausages were isolated from meat or raw sausage.
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RESULTS and DISCUSSION: Independent on the age of the meat the content of histamine was less than 10 mg/Ké |
cov

to this the amount of histidine increased up to 190 mg/kg dry matter by increasing storage time of the meat. The 10t
microorganisms were between 2108 and 6108 CFU/g meat stored for 5, 7 and 10 days after slaughtering, histamin®

bacteria (Klebsiella oxytoca, Citrobacter freundii and Morganella morganii) at least 51103 CFU/g. oy
. (Fig

The determination of histamine was carried out at the day of production and 3, 12, and 18 days after the produ‘f“orl (

2). The histidine content of sausages was analysed at the first and at the last day of storage (Fig. 3). ‘1

Figure 1 shows the formation of histamine in sausage stored at 18°C. During storage a concentration of histamin® ,
. : . = - on of P
and 27 mg histamine /kg dry matter could be determined corresponding to the age of the raw material without addition g
i25
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producing microorganisms to the sausages. In contrast to this an addition of approximately 10° histamine producing bac f
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an exessive formation of histamine up to 1140 mg histamine / kg dry matter at the last day of storge. The hel
dé)
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concentrations of histamine also depends on the age of the raw material. The formation of histamine in sausages sto

18°C and 15 days at 7°C is depicted in Figure 2. Inspite of the addition of a number of 10° histamine producing

0
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hilgardii/g sausage no excessive increase of the concentration of histamine could be obtained. Approximately 0

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

Fig. 1: Formation of histamine at 18°C; with (+) and Fig.2: Formation of histamine at 7°C; with (* -
without (-) addition of histamine producing microorganism (-) addition of histamine producing microorg"lrlls
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mlg_wlthOUt?}‘({n of histidine during storage at 18°C; with (+) The liberation of histidine in sausages stored at 18°C is shown
’°0rgani8m addition of histamine producing

in figure 3. In the presence of an appropriate number of
histamine producing microorganisms the liberated histidine is
1000q tl'\sfld‘lne Fno il used as substrate for histamine production so that only 6 to 34 mg
E L EAIR histidine /kg dry matter could be determined at the end of

T

storage. On the other hand - without addition of histamine

1000\
E X | . - . s Jee
E ! producing microorganisms - up to 1300 mg histidine /kg dry
’: matter were liberated. This high amount of histidine could not
100%\1 stimulate the formation of histamine although up to 510
T\i‘:;;\f ,,,,,,, e wR e B histamine producing bacteria/ g meat were present.
10L o | The number of histamine producing bacteria increased in
: ‘
E ‘ sausages stored at 18°C from 10° to 107 at the end of storage. At
¥
T 7°C histamine producing Lactobacteria did not grow.
; \g 1 L J . . . . .
0 5 10 a5 20 CONCLUSIONS: These investigations indicate that an
Days of storing excessive formation of histamine in raw sausages requires both - a
_ Batehi- —— pgatch1+ % Batch Il - sufficient number of histidine decarboxylating microorganisms
Batch 11 + X Batch Il - —%— Batch Il +

and available histidine and is further increased by storage

temperature and the age of the raw material.
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