Differences in biogenic amines content of dry-fermied sausagePetrovska
klobasaproduced in traditional manner from hot deboned aml cold meat

Tomovié V.%, Petrové Lj.", Tast T.%, Mandi A.%, Jokanow M., Ikoni¢ P2 and Soj B.

! Faculty of Technology, University of Novi Sad, Né&ad, Serbia
2|nstitute for Food Technology, University of Nova& Novi Sad, Serbia

Abstract— Contents (mg/kg dm) of nine biogenic

amines were determinedn the raw sausagemixture and I. INTRODUCTION
at the end of drying period of Petrovska klobasa
produced from hot deboned and cold meat. Traditional dry fermented sausag@etrovska

Analyses of biogenic amines were performed by klobasahas been produced in the area nearby town of
HPLC-DAD. Chromatographic separation derivatizated Bagki Petrovac in the Autonomous Province of
amines were completed in 8 minutes. ~ Vojvodina, Republic of Serbia. Production is cangyi

Content of tryptamine, phenilethylamine and spermin ot i small household enterprises during December,
was significantly (<0.05) lower in sausage mixture when temperatures are around@and lower, using

made of hot deboned meat (24.3; 33.8; 55.3, respgety) o . ) .
than in the sausage mixture made of cold meat (53.7 traditional methods. Ripened sausage is charaeteriz

53.9; 62.9, respectively). Also, content of tryptame and DY Specific hot taste, aromatic and spicy flavaarkd
spermine was significantly P<0.05) lower in sausages red color and hard consistency [1, 2, 3]. Due o it
made of hot deboned meat (21.1; 59.3, respectively)  specific and recognizable characteristics, thisipeo
comparison to sausages made of cold meat (52.4; 139 has been protected with designation of origin (PDO)
respectively). On contrary, content of phenilethylanine  according to the Serbian legislation.
was significantly (P<0.05) higher in sausages made of  |n contrary to industrial production of fermented
hot deboned meat (73.8) than in sausages made ofdco saysages, traditional production Rétrovska klobasa
meat (39.4). o does not include the use of starter cultures and
During ~the — ripening —process, content —of . qqiives (nitrate, nitrite, glucono delta-lactorec.)

phenilethylamine significantly (P<0.05) increased in . . : .
sausages made offiot deboned meat, while in sausages Fermentation and ripening processes, as well a$ fin

made of cold meat this content significantly P<0.05) duality of the product, are influenced by indigesou
decreased and content of spermin significantlyR<0.05) mlcro_flora of raw ma_te_rlals and environment. During
increased. ripening process, activity of present microfloraises
Putrescin (7.93) was detected only in sausagesdecarboxylation of amino acids and the formation of
produced ofhot deboned meat, while tyramin (9.50) was biogenic amines [4, 5, 6].
detected only in sausages produced of cold meat. Bjogenic amines are organic bases with aliphatic
Cadaverine, histamine, serotonin and spermidin were (putrescine, cadaverine, spermine, spermidine),
notTd::-ttlacted t'” ?”yfmt')?(t“re or sausage sample. oo Aromatic (tyramine, phenylethylamine) or heteroicycl
otal content of biogenic amines was SIgnicantly’ - istamine, tryptamine) structurgs]. High levels of
(P<0.05) lower in sausage mixture made of hot deboned : o
these compound present in foods may cause migraine,

meat in comparison with sausage mixture made of abl . . )
meat. During ripening, content of total biogenic arnes headache, gastric and intestinal problems and pseud

significantly (P<0.05) increase in both groups of @allergic responsedt, 7]. Also, they can be a useful

sausages. index of spoilage or ripening stage, 9]. So, it is
important to monitor them.
Keywords— traditional fermented sausage Petrovska Traditional fermented sausages produced in
klobasa) biogenic amines European countries are characterized by large

variations in biogenic amine content and compasitio
[10, 11],while according to available literature, there is
no data concerning biogenic amines content in
traditional dry fermented sausages from Serbiagd.ar
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variations are explained by complex interaction ofiL saturated NaHC® 2 mL of dansyl chloride
factors that determine aminogenic activity andsolution was added and reaction mixture was
formation of biogenic amingso0, 12]. transferred to incubation on 4 for 45 minutes.

Traditionally Petrovska klobasa made from hot Residual dansyl chloride was removed by adding 100
deboned meat. As in recent years food safety is arL ammonia. After 30 minutes mixture was adjusted
increasingly important public health issue and som® 5 mL with acetonitrile and filtered through 0.4
technological disadvantages of hot deboned meéiter.
processing are evident, producers has to maketsligh HPLC analysis was performed by using a liquid
changes in tradition to meet the requirements. chromatograph (Agilent 1200 series), equipped with

The aim of this paper was to determine the contenliode array detector (DAD), Chemstation Software
of nine biogenic amines iRetrovska klobasaixture (Agilent Technologies, USA), a binary pump, an
and at the end of drying period, with regard to ravonline vacuum degasser, an autosampler and a
material (hot deboned meat or cold meat). thermostated column compartment, on an Agilent,
Eclipse XDB-C18, 1.8im, 4.6 x 50 mm column.

Solvent gradient was performed by varying the
proportion of solvent A (acetonitrile) to solvent B
(water) as follows: initial 50% B; linear gradietd
10% B in 7.6 min, 10% B to 10 minutes; linear

Sausages used in this study were prodused from H¥@dient to 50% B in 2 mirBystem was equilibrated 3
deboned (HD) and cold (C) pork meat and fat, red h(gmnutgs before next analysis. FlowO rate was 1.5
paprika powder, salt, crushed garlic, caraway an@L/min and column temperature was 40 5 pL of
sugar according to traditional procedure. sample was injected. The spectra were acquireldein t
Both mixtures were stuffed into pig natural casingg@nge 190-400 nm (Tdset al, in press). ,

and processed to smoking, drying and ripening in Detection limits of the amines were _determlned to
traditional room. be 0.1ug/g for putrescine and spermidine, 04g/g

Analyses were performed on the mixtures (Hid for cadaverine and tyramin, 0.2/g for tryptamine,
Co) before stuffing and at the end of drying procass Phenylethylamine and histamine and Q.f/g for

Il. MATERIAL AND METHOD

A. Material

90. day (HRoand Gy). serotonin and spermine.

Homogenized samples were stored at — 20 °C until On€ way (ANOVA), Post-hoc (Duncan test) was

analysed. performed using the software package Statistica 9.1
for Windows, Stat Soft, Tulsa, Oklahoma, USA.

B. Method Differences were considered significanpat 0.05.

Sample preparation and extraction were done
according to Eerola et al13]. Briefly, 2 g of each
sample were weight and put into test tube. Appedpri - giggenic amines in traditional fermented sausage
amount of internal standard was added and sampiroyska klobasawere determined using HPLC
was homogenized in 10 ml 0.4 M perchloric acidnethod for analysis. Chromatographic separation of
using Ultraturrax blender. The homogenate Wa§erivatizated amines was completed in 8 minutes, an
centrifuged for 10 min at 3000 rpm, and supernatandj the amines were well separated.
was rinsed into 25 mL bottle through filter paper.  content of nine biogenic amines and total contént o
Ex.tractlon' was r'epeate'd with 10 mL 0.4M PerChIO”Cbiogenic amines (mg/kg dm) in the mixtures anchin t
acid solution, mixed with Vortex and centrifuged asyqgitional dry fermented sausages, produced from h
befor(_a. Supernatants were combined and adjust to g8poned (HD) and cold meat (C) at the end of drying
mL with 0.4M perchloric acid. period, are shown in Table 1 and Fig. 1, respsgtive

1 mL of sample extract was made alkaline by content of tryptamine, phenilethylamine and
adding 200 pL. 2M NaOH and buffered by adding 30Qpermin was significantlyP<0.05) lower in sausage

. RESULTS AND DISCUSION
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mixture made from hot deboned meat (24.3; 33.8; Total content of biogenic amines was significantly
55.3, respectively) than in the sausage mixtureemadP<0.05) lower in sausage mixture made of hot
from cold meat (53.7; 53.9; 62.9, respectively)sdAl deboned meat (113) in comparison with sausage
content of tryptamine and spermine was signifigantlmixture made of cold meat (170). During ripening,
(P<0.05) lower in sausages made from hot debonembntent of total biogenic amines significantB<(Q.05)
meat (21.1; 59.3, respectively) in comparison tancrease in both groups of sausages.
sausages made from cold meat (52.4; 139, Higher content of biogenic amines in C mixture
respectively). could be explained by different time (24 or 2 h gf)
On contrary, content of phenilethylamine wasendogenous peptidases activity that is mainly activ
significantly (P<0.05) higher in sausages made fronduring this stage [16, 17].
hot deboned meat (73.8) than in sausages made fromObtained differences in biogenic amines contentccba
cold meat (39.4). During the ripening process, eont explained by development of different microflora in
of phenilethylamine significantlyP<0.05) increases Sausages produced from hot deboned meat or colt awea
in sausages made from hot deboned meat, while yell as bycomplex interaction of factors that determine
sausages made from cold meat this contef@Mminogenic activity and formation of biogenic ansine
significantly (°<0.05) decreases.
Putrescin (7.93) was detected only in sausage T | | | | ‘
produced from hot deboned meat (D while co | § .
tyramin (9.50) was detected only in sausages pextiuc oo | € )ec
from cold meat (). | ‘ ‘ ‘ ‘

J
Table 1 Content of biogenic amines in the mixtued in « | k‘ } ‘ v

the traditional dry fermented sausages, producad frot

upo | € b

deboned (HD) and cold meat (C) at the end of drpiegod P

BiOgeniC HDO Co HDgo Cgo 0 50 100 150 200 250
amines (mg/kg

dm) 0™ day 90" day _ _ _ . .

. - Fig. 1 Total biogenic amines content (mg/kg dm)tle
tryptamine 243 537 211 52.4 mixtures and in the traditional dry fermented sagesa
phenetamin 338 539° 73.8¢ 39 4b produced from hot deboned (HD) and cold meat (Ghat
putrescine NG ND? 7.93 ND? end of drying period
cadaverine ND ND ND ND
histamine ND ND ND ND IV. CONCLUSIONS
serotonin ND ND ND ND Tryptamine, phenilethylamine and spermin were
tyramin ND? ND? ND? 9.50 determined in all analised samples, while cadaeerin
spermidin ND ND ND ND histamine, serotonin and spermidin were not detlecte

in any mixture or sausage sample.
spermin 558  62.9 59.3P 13¢ y 9 b

Putrescin was detected only in sausages produced

Cadaverine, histamine, serotonin and spermidiffom hot deboned meat and tyramin only in sausages
were not detected in any mixture or sausage samplgoduced from cold meat.

The fa.Ct that hiStamine was not detected Should be Total content Of biogenic amines Signiﬁcantly

pointed out, since histamine is the most importanihcreased in both groups of sausages during rigenin

biogenic amine from toxicology point of view [4,B,  and it was significantly lower in sausages madbatf
11]. and the only biogenic amine with contentyeponed meat.

subjected to a legal regulation in Europe [15] with
maximum of 100 mg/kg in some fish species and 200
mg/kg in fishery products [14].
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