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SLOVO UVODEM

Fakulta veterinarni hygieny a ekologie VFU Brno organizuje v letoSnim roce 49. ro¢nik
konference o hygiené potravin Lenfeldovy a Hoklovy dny. Na konferenci se stejné jako
v minulych letech spolupodili Statni veterinarni sprava CR a je podporovana vysokou a aktivni
Gcasti pracovnikit SVS CR i krajskych veterinarnich spréav.

Konference o potravinach pod nazvem Lenfeldovy a Hoklovy dny se potfada na univerzité jiz
od r. 1968. Jeji ndzev ptipomina vyznamné osobnosti historie hygieny potravin v rdmci
veterinarni mediciny. Prof. Lenfeld i doc. Hokl prosazovali uplatiovani takovych principt
Vv hygiené€ potravin, o které se opird i soucasna evropska legislativa. Tento historicky odkaz je
tradovan a rozvijen Fakultou veterinarni hygieny a ekologie, jak v oblasti pedagogické,
tak v oblasti védecko-vyzkumné, a také v dalSich oblastech ptisobeni fakulty.

Lenfeldovy a Hoklovy dny jsou konferenci s mezinarodni ucasti, ktera je zaméfena
na problematiku jakosti a zdravotni nezavadnosti potravin rostlinného a zivocisného ptvodu,
na aplikaci potravinového prava v dozorové Cinnosti statnich organt, vcetné aktudlnich
poznatku v oblasti hygieny vefejného stravovani a gastronomie. Konference pfinasi ptilezitost
k setkani odbornika jak védeckych a vzdélavacich instituci, tak dozorovych organt a praxe.
Odbornou ¢ast konference doplni piednasky o historii vojenské veterinarni sluzby.

Vysokou troven a také vyznam konference dosvédcuje vysoky pocet piihlasenych tcéastniku.
V krasném prostiedi auly VFU Brno se setkaji odbornici nejen z Ceské a Slovenské republiky,
ale take z dalSich zemi.

Svét potravin je pestry a tim 1 pomérné komplikovany. Zaroven je to oblast, se kterou mame
vSichni zkuSenosti; at’” uz jako spotiebitelé nebo v piipadé vétSiny z vés, jako odbornici
na nékteré aspekty bezpednosti a kvality potravin. Ceka nas fada témat k zamysleni
i k diskusi. Potkdame se se starymi piateli a najdeme mozna nové. K tspéSnému prub&hu
konference mizeme ptispét vSichni svoji aktivni ucasti v odborné diskusi k pfednesenym
ptispévkiim nebo 1 ptispévklim prezentovanym formou posterti.

Veétim, ze chvile stravené na nasi Alma mater budou pfinosné a piijemné, a ze se proto budete
na nasi fakultu a univerzitu radi vracet i v ptistich letech.

V Brné¢ dne 16.10.2019

doc. MVDr. Bohuslava Tremlova, Ph.D.
dékanka

Fakulta veterinarni hygieny a ekologie
Veterinarni a farmaceuticka univerzita Brno
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Profil mastnych kyselin u tradi¢nich evropskych uzenin
The fatty acids profile of traditional European sausages

Migdal, W.1, Walczycka. M., Cedomir. R.2, Zivkovi¢. V.2, Kral. M.3, Migdal. £.4
L4University of Agriculture in Krakéw, 'Department of Animal Product Technology,
“Department of Genetics and Animal Breeding, Krakéw, Poland; 2Institute for Animal
Husbandry in Belgrade-Zemun, Serbia; *Department of Plant Origin Foodstuffs
Hygiene and Technology, Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno, Czech Republic

Abstract

The Mid-Eastern Europe is famous for production of wide known sausages as: kranjska
klobasa, csabai kolbasz, mangalica kolbasz, slavonski kulen, kulenova seka, ¢eSnjovka,
domaca kobasica, zlatiborski kulen, levacka kobasica, sremska kobasica, hauswurst.
The aim of work was the assessment of fatty acids profile fat of traditional European
sausages (produced in Poland, Lithuania, Slovakia, Czech Republic, Serbia, Slovenia,
Croatia, Hungary, Austria, Italy and Spain) obtained from meat of native pigs breeds
bred in a traditional way. The analyzed sausages were different in the total fat contents
and fatty acids profiles.

Keywords: traditional sausages, fat, fatty acids profile

Introduction

The sausage is such a product, which is one of the most popular meat products obtained
from comminuted meat with fat and seasonings additives. From XIVth century Poland
was famous for sausages production mainly because of popular, at that time, royal’s
huntings. Nowadays sausages are produced from different kinds of meat and fat so we
distinguish beetwen sausages: pork, beef, horse, sheep, goats, coypu and game. The
meat is stuffed into natural casings or in collagen, polyamid or cellulose casings; most
frequently smoked and stand for delicacy on all over the world tables. The Mid-Eastern
Europe is the richest world region for sausages production. Poland is famous for pork or
pork-beef sausages (krakowska, lisiecka,zywiecka, S$laska, tuchowska, jalowcowa,
mysliwska, wiejska) or, very popular in XXth century beef serwolatka. Czechs have
their Spekdcky, Utopence and Tatowe klobdsy, in Slovenia the Kranjska klobasa is
popular, in Hungary Csabai kolbasz, Mangalica kolbasz, Gyulai péaroskolbasz, in
Croatia Slavonski kulen, Kulenova seka, Cesnjovka, Domaca kobasica, and in Serbia
Zlatiborski kulen, Levacka kobasica, Sremska kobasica.

These sausages are the traditional products, mostly produced from native animals
breeds meat, according to the traditional technology and submitted to traditional
smoking. Also the specific characteristic of the sausages is the high fat content. The fats
play an important role in food technology because they decide of culinary and
processing values of meat, shape the meat juiciness and build its marbling — the specific
shape of tiny fat lines packed in between muscles similar to patterns present in a marble
stone. The fat is the most important constituent, when products are prepared with
thermal treatment (roasting, grilling), which gives food the typical, desired, specific
taste and aroma. There the fat is a carrier of flavor compounds of meat and meat
products because it is able to solve the taste and aromatic compounds. Too lean meat
and meat products, although they contain all taste and aroma compounds, are less
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tasteful and juicy in comparison to meat and meat products with moderate fat content
(Achremowicz & Szary-Sworst, 2005; Migdat et al., 2008). From dietetic point of view
the essential is not only the total fat content in the diet but also the share of individual
fatty acids groups: SFA (Saturated Fatty Acids), MUFA (Monounsaturated Fatty
Acids), PUFA (Polyunsaturated Fatty Acids), TFA (Trans Fatty Acids) or CLA
(Conjugatet Linoleic Acid) (Achremowicz & Szary-Sworst, 2005; Migdat et al., 2008).
The aim of work was the assessment of chemical composition (fat and fatty acids
profile) of traditional European sausages from Lithuania, Czech Republic, Slovakia,
Hungary, Serbia, Slovenia, Croatia, Austria, Italy and Spain obtained from meat of
native pigs breeds bred in a traditional way.

Material and methods

The samples of sausages were bought at local shops or directly from producers. The
total weight of whole sample was at least 1 kg and the minimum number of initials
samples of each sausage bought was 3. The sausages were packed in aluminium foil and
placed in the cooling container according UE Commission Regulation no 836/2011 of
19" August 2011.

The sausages were minced and average samples obtained were subjected to chemical
analyses. The following items were estimated in the traditional sausages samples: fat
content according to the standard PN-ISO 1444:2000. The fatty acids profile was
obtained with gas chromatography (GC) method from fat extracted of meat sample
(Folch et al., 1957). The gas chromatograph TRACE GC ULTRA (Thermo Electron
Corporation) with SUPELCOWAX 10 (SUPELCOWAX, Bellefonte, USA) column 10
(30 m x 0,25 mm x 0,25 um) was applied. The analysis was performed in subsequent
conditions: flow gas helium with flow of 1 ml/min, split flow 10 ml/min., sampler
temperature 220°C, detector temperature 250°C, the column temperature, at the
beginnig was 160°C - for 3 min, then it was rising of 3°C / min to end temperature of
210°C, where sample was kept for further 25 min.

Because the slaughter animals (the raw material for sausages production) originated
from different environmental conditions and were bred in a different way, and samples
were taken in a few years so there was not applied the statistical comparison of
differences between samples only the arithmetic average for different (3) initial samples
of sausages was calculated.

Results and discussion

The fat content and fatty acids profile in analyzed pork sausages is presented in Table 1.
The sausages differed in their chemical composition. It is caused by different recipes
and differences in the chemical compositions of native breeds pigs. The biggest
differences were observed for fat content in sausages: from 13.56 % - Dad sausage
(tatowa klobasa) to 55.05% - Mangalica pig’s meat sausage. Makala et al. (2008), when
analyzed 16 sausages kind present at Warsaw market, in 2006-2007, produced of
medium comminuted stuffing, obtained also the large differences in sausages chemical
composition. Daszkiewicz et al. (2015) have sampled, the popular among consumers,
pork meat products of well recognized country make, bought at Olsztyn market,
obtained that the largest diversification of chemical compounds of sausages was fat
level and the smallest the water level. Dzini¢ et al. (2016) showed that the level of free
fat varied between Cajna sausages and ranged from 36.77% to 48.31%. Petrovi¢ et al.
(2011) found similar values in Petrovska klobasa, traditional fermented sausage, where
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fat level ranged from 34.09% to 46.01%. Similar results were obtained by Ikoni¢ et al.
(2010).

Ulbricht i Southgate (1991) presented the specific indicators of fat quality, among
others, the indicator of cardiovascular diseases risk — index of artherogencity (Al). It
describes the proportion of SFA (myristic and palmitic acids) to UFA (PUFA+MUFA),
and shows the meaningful, negative role of myristic acid and advantageous role of
MUFA acids in human nutrition. The share of individual fatty acids groups in fats of
animal origin depends on meat kind so on the animal species. Nowadays the consumers
search for traditional, low yield products which are obtained with traditional methods,
originating from the raw materials which is home-bred the native animal breeds gain the
particular attention. The raw material obtained from such native breeds animals which
are traditionally feed, is especially useful for production of traditional products of the
best quality (FAO/WHO, 2010). The large share of isomers of linoleic acid (CLA) and
of polyunsaturated, long chain fatty acids in meat subjected to long time-high
temperature thermal treatment can lead to formation of trans isomers, which are
disadvantageous for many biochemical and physiological processes in human body. The
fatty acids which provide aldehydes take part in a synthesis of chemical compounds
build of heterocyclic rings containing sulphur and/or nitrogen, which decide of meat
aroma profile. There are named lactones, alkyl furans, alkylpiridines and alkylthiazoles
(Wood et al., 2008). The most important aldehydes which give unpleasant, not desired
odour are hexanal and penthanal. Many of products of lipid oxidation origins during
thermal treatment — grilling, roasting, cooking. The linoleic acid (C18:2) during cooking
oxidizes rapidly what gives the characteristic, rancid odour of meat products. The main
product of arachidonic acid (C20:4) is 1l-octen-3-ol which gives the characteristic,
mushroom odour of meat. As the result of oxidation of acids of n-3 group the meat
gains undesirable, not accepted by a consumer, fish odour. The carrier of that odour are
acids: a-linolenic (C18:3), eicosapentaenoic (C20:5) docosahexaenoic (C22:6) (Wood et
al., 2003).

Beside the total (absolute) content of different groups of fatty acids with different level
of saturation the very important index of fat quality is the ratio of unsaturated acids
(UFA) to saturated (SFA) which, in the human diet, should be close to 2. The ratio of
PUFAJ/SFA is perceived as the fat quality index from the human health point of view.
According to Wood et al. (2003) the ratio PUFA/SFA should be higher than 0.4. In
analysed sausages that ratio ranged from 0.006 to 0.201.

According to the rules of rational nutrition the mutual ratio of n-6 to n-3 families of
fatty acids is important and it should be (4-5) : 1 and not exceeding the ratio of 10 : 1.
The excessive disproportion between n-6 and n-3 fatty acids groups, in human diet, can
disturb the balance in amounts of synthesized, often antagonistic in activity,
eikosanoids, leading to medical conditions (Candela et al., 2011). In analysed sausages
the ratio of n-6 to n-3 fatty acids groups ranged from 1.87 to 17.875.
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Table 1: The fat content and fatty acids profiles of traditional European sausages

Sausage Fatty acids "('52315
Country  (native PUFA PUFA PUFA n-6/n-
animal breed) SFA UFA PUFA ISEA -6 -3 3 Cl
zlotnicka
(Ztotnicka 8295 17.05 0504 0006 0343 0079 434  0.079 35.00
Spotted)
(Ztotnicka
white pigs fed ~ 44.38 5562  3.743  0.084 3386 0215 1575 0.216 33,83
with acorns
Poland Nadwieprzan
-ska 56.26 4374  4.089 0073 3.686 0245 1504  0.258 16.66
(Putawska)
Sausage
(Opole 69.48 3052 0605 0.009 0376 0156 2404  0.106 29.07
porker)
. . Kaimo 7355 2645 197 0024 170 0096 1771  0.124 34,4
Lithuania sausage
Zemaitidka 7388 2611 0512 0.007 0289 0.098 2949 0.115 34,5
Mangalica 79.85 2015 0704 0.009 0406 0121 3355  0.137 36.55
Home
Slovak produced 5349 4651 5139 0.096 4.683  0.269 17.408 0.261 43.40
sausage
Czech Tatova 50.67 4933 5158 0.102 4719 0264 17.875 0.258 1356
Republik 10Pasa
Kabanos 6744 3256 087 0013 0669 0126 5309 0.109 36.74
Csabai 5841 4159 3.349 0057 2915 0317 9196 0.175 35.37
Mangalica 7845 2155 0785 0.010 0475 0141 3369  0.152 37.01
Hungary Paprika
Kolbasz 8209 1791 0543 0007 0.288 0095 3.03  0.105 45.66
PICK
. Mangalica 56.01 4399 289 0052 2618 0177 1479 0107  55.05
Serbia Sremska 40.32 5968 811 0201 726 041 1770  0.481 44.80
Kranjska 7298 27.02 0904 0012 054 0289 187  0.202 21.94
Slovenia I,<Ipbasa 6261 3739 1675 0027 1431 0205 698 0.8 15.98
$pilana doma
. Dalmatinska 6474 3526 380  0.059 3438 029 1186 0.234 33.82
Croatia Domova 5825 4175 2571 0.044 2259 0246 918  0.245 26.56
Hauswurst 6440 3560 1.031 0016 0921 0075 1228  0.088 41.16
Austria Sausage with 59.69 4031 1.817 0.030 1.654 0.097 17.05 0.081 49.03
pumpkin seeds
ltaly DaCarlo 67.30 3270 1433 0021 1291 009 1434  0.078 26.61
Spain  Fuet extra 7700 2300 1409 0018 1217 0075 1623  0.104 20.09

CI - consumer index (C18:3 + C20:5 + C22:6)

The summ of acids C18:3 + C20:5 + C22:6 was ranging from 0.078 to 0.481. In
American and English research was stated that the upper limit of these acids (sum of
C18:3 + C20:5 + C22:6), accepted by consumer is their 3% share in total fatty acids
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amount. At the same time the comparative experiments showed that the meat which
contained more fatty acids of n-6 family was more tasteful in comparison to meat which
contained more fatty acids of n-3 family. The stearic acid plays the meaningful role in
meat tenderness and juiciness formation (Wood et al., 2003).

Conclusion

The analyzed sausages were different in the total fat contents and fatty acids profiles.
The fat content ranged from from 13.56 % - Dad sausage (tatowa klobasa) to 55.05% -
Mangalica pig’s meat sausage. The differentiated fatty acids profiles were caused by
different ways of pigs’ feeding. The ratio of PUFA/SFA, accepted as the fat quality
index, from the human health point of view, was the best in sremska sausage, but the
PUFA / SFA ratio in the analyzed sausages was lower than the recommended 0.4. The
ratio of n-6 to n-3 fatty acids groups ranged from 1.87 to 17.875, whereas the sum of
C18:3 + C20:5 + C22:6 ranged from 0.078 to 0.481.
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