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SUMMARY

arr:?n(;bjcgi\p n(‘vllnx \'Iud"\' was to investigate the effect nt"mmicmzurc and ingredients on !hc‘ levels of free
. 0 3C1ds in air-dried fermented sausages. Sausages added Staphylococcus xylosus were fermented at

iri a“;rc?rldtrunpcruturcs :1114 addcq various amounts ‘,‘\I\J{I’ glug‘mc: nitrite, 1\;1!3‘&.!&" and Pediococcus pentosaceus
eging: ance with a six factor fractional JC\_I:\“I‘. After 8 w cc}\\;wt rpening, the ferment tion temperature at the
: 0g of the ripening and the addition of nitrate have significant effects on the levels of free amino acids. A
= ‘“Tmentation temperature and a low nitrate level favours the concentration of free amino acids at the end of
Pening, The levels of individual amino acids are influenced at various degrees by both factors
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s Pening of fermented sausage, protein is slowly degraded by proteolytic enzymes of endogenous and
Peptiq 1al origin, This mostly leads to an increase of the concentration of water soluble proteinous material like
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S and free amino acids (Naes et al., 1992). Amino acids are among the most reactive of the major food
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reacg Nents, and during food processing they can react with sugars, fats and their oxidation products. These
ons j ? . >
NS influence the organoleptic properties of the food
Saugg Although protein changes could be an important source of flavour compounds in fermented dry
’ C . . v .
av; ,g ; thm“!lh the involvement of amino acids in e.g. Maillard reactions, little scientific information is
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modifications taking place during ripening. The variations of FAA patterens can also reflect
1€ metabolic activities of the fermenting microflora during dry sausage manufacture (DeMasi et
. “Ithermore, the distinct conditions of fermentation may be involved in the differences observed
The Purpose of this study, was to determine free amino acid concentration changes in fermented
as i
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le nfluenced by fermentation temperature and ingredients as a possible indication of the processes

ard the formation of sausage flavour. The results presented here are related to the end of ripening
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Slap by Production: The sausage formulations included 80% pork, 17,5% pork back fat, 1g/kg
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Wtrate ccus xylosus (FloraCarn SX (freezedried), Chr. Hansens's Lab. A/S, Denmark) and salt, nitrite,
i » BlUCose » P > @ e A A /Q ; T
to [abl(f 08¢ and Pediococcus pentosaceus (Floracam P-1 (freeze-dried, Chr. Hansen's Lab. A/S) according
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fuTIhCr d '€ Sausages were fermented at either 15 or 25°C for 48 hours and dried at 15°C for 54 days. For
“lails see Stahnke (1994)
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Ml nit " d“'un and statistics: The six factors used in this study included fermentation temperature,
» Mlrate . . . : Jecte
COver of e, glucose, salt ; nd Pediococcus pentosaceus. The values of each factor level were selected to
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The ¢ 1? SPectrum of ingredient concentrations in sausage types from all over Europe (Ockermann, 1989)
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fac Tact * each factor on the level of individual free amino acids were determined simultaneously using a six
: Clion; 2t s e ; - LT e A
Bf)xc al design at two levels with resolution IV (¥x2%) augmented by 2 central points as described by
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homogenized at 0-5°C in a Stomacher homogenizer (Seward Laboratory) for 6 minutes and centrifuged at

13 ( /,./, g for 25 minutes at 4°C. Supernatants were filtered through Whatmans No. 4 filter paper and dil luted
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1d trate was u]tm iltered through polyethersulfone membranes, 10kDa cutoff (10 ml stirred
, Filtr Ir.c ultrafiltrate was directly used for HPLC-analysis

-\ndhm of free amino acids by reverse phase HPLC: . ppumzus The HPLC system (WATERS) consisted

two Waters M510 high pressure pumps, a Waters WISP M712 autosampler, Waters TCM column oven, 8
A .« emisson
v\ aters M420 AC fluorescence detector with 334-nm bzmdpass excitation filter and 425-nm long-pass emisSC

and af Waters SIM A/D interface module. The system was further equipped with a Water data and
romatography control station with Baseline version 3.30 chromatographic software package

Reagents: The chemicals used were of analytical grade and the solvents of chromatographic grade.
als were purchased from Merck, with the exception of the amino acid standard and the OPA reagent

obtained from Sigma. The solvents were obtained from Merck

ivatization: Using o-phthaldialdehyde (OPA), the amino acid was submitted to an automated

lerivatization in the autosampler. OPA in the presence of 2-mercaptoethanol reacts
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v amino acids to form highly fluorescent, thio-substituted isoindoles (Jones and Gilligan

f simplicity the details of derivatization steps are not discussed
Chromatographic system: The column was a Waters Nova-Pak C18 cartridge column: 3,9mm X
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(B): Methanol. To achieve separation of the amino acid derivatives the
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The results from the other sampling times (not presented here) show a much more complex effect
fro”_l the investigated factors on the level of free amino acids. At each stage of ripening the amino acid profile
3 1ts own characteristic pattern. This pattern may result from the enzymatic degradation of peptides by
Various microorganisms and also from amino acid interconversion, excretion and degradation

Condusion:

ohe fermentation temperature at the beginning of the ripening and the addition of nitrate have significant effects
0 the levels of free amino acids after 8 weeks of ripening. A high fermentation temperature and a low nitrate
ev . . o . : o

el favours the concentration of free amino acids at the end of ripening
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