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Abstract

This study was aimed at determining the content of cis9trans11 C18:2 (CLA) acid and of trans
isomers of C18:1 and C18:2 acids in fat of mould cheeses originating from various producers (from
different countries) available on the market in the city of Olsztyn.

Analyses were carried out for 20 types of mould cheeses originating from different EU Member
States, i.e. Poland (8 types) as well as Denmark, Germany, France and Italy (3 types from each
country).

The content of cis9trans11 C18:2 acid in fat of the analyzed mould cheese originating from Polish
producers ranged from 0.25 to 0.64% and did not differ significantly (p>0.05) from that noted in fat
extracted from cheeses originating from the other EU Member States. The content of this acid
in cheeses from Denmark ranged from 0.50 to 0.54%, in those from Germany — from 0.44 to 0.81%,
in those from Italy — from 0.48 to 0.51%, and in those from France - from 0.41 to 0.54% of the total
fatty acid composition.

Contents of trans isomers of C18:1 acid in cheeses from Poland accounted for 1.94 to 2.64% of the
total fatty acid composition. A similar content of those isomers was reported in the French cheeses.
In turn, in the cheeses originating from Denmark, Germany and Italy the total content of C18:1 trans
isomers was found to be significantly (p<0.05) higher.

Trans isomers of C18:2 acid analyzed in the Polish cheeses constituted from 0.57 to 0.73%. In the
cheeses from Denmark and France they were at a similar level, whereas in the cheeses from Germany
and Italy the total content of those isomers was significantly (p < 0.05) higher than in the Polish
cheeses.

The study demonstrated that the investigated mould cheeses originating from various producers
and from various countries, and available on the Olsztyn market, were characterized by similar
contents of CLA and diversified contents of trans isomers of C18:1 and C18:2 acids.
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C18:1 1 C18:2 W SERACH PLESNIOWYCH
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Stowa kluczowe: sery pleSniowe, sprzezony kwas linolowy (CLA), izomery trans.

Abstrakt

Celem badan byla ocena poziomu kwasu cis9¢rans1l C18:2 (CLA) oraz izomeréw trans kwasu
C18:11i kwasu C18:2 w tluszczu serow pleSniowych pochodzacych od réznych producentéw (z réznych
krajow), dostepnych w Olsztynie.

Oceniano 20 rodzajéw seréw ple§niowych pochodzacych z réznych krajéw UE. Analizie poddano
sery wyprodukowane w Polsce (8 rodzajow) oraz sery pochodzace z Danii, Niemiec, Francji i Wioch
(po 3 rodzaje serow).

Zawarto$¢ kwasu cis9¢rans1l C18:2 w tluszczu badanych seréw plesniowych pochodzacych od
polskich producentéw wynosila od 0,25 do 0,64% i nie réznila sie istotnie (p>0,05) od zawartosci tego
kwasu w tluszczu wydzielonym z seréw produkowanych w innych krajach UE. Zawarto§é tego kwasu
w serach z Danii wynosita od 0,50 do 0,54%, w serach z Niemiec od 0,44 do 0,81%, w serach z Wloch od
0,48 do 0,51%, a w serach z Francji od 0,41 do 0,54% ogélnego sktadu kwaséw ttuszczowych.

Zawarto$¢ izomeréw trans kwasu C18:1 w serach z Polski wynosila od 1,94 do 2,64% ogdlnego
sktadu kwaséw tluszczowych. Zblizong zawartoScig tych izomeréw charakteryzowaly sie sery fran-
cuskie. W serach pochodzgcych z Danii, Niemiec i Wloch stwierdzono istotnie wyzszg (p < 0,05)
sumaryczng zawarto$¢ izomeréw ¢rans C18:1.

Izomery trans kwasu C18:2 w serach z Polski stanowity od 0,57 do 0,73%. W serach z Danii
i Francji byly na zblizonym poziomie. Z kolei w serach z Niemiec i Wloch ich sumaryczna zawartoSé
byla istotnie wyzsza (p < 0,05) w poréwnaniu z zawartoScig tych izomerow w serach polskich.

W badaniach wykazano, ze badane sery pleSniowe pochodzace od réznych producentéow
iz réznych krajow, znajdujace sie na olsztynskim rynku, charakteryzowaly sie zblizona zawarto$cia
sprzezonego kwasu linolowego CLA i zrdéznicowang zawartoScig izomeréw trans kwasu C18:1
i kwasu C18:2.

Introduction

The term “linoleic acid with conjugated bonds (CLA)” refers to a group
of positional and geometric isomers of linoleic acid (C18:2), in which two double
bonds are separated with only one single bond. Out of that group of isomers, in
fat of ruminants the highest content is reported for cis9transll C18:2 acid
which in milk fat constitutes from 75 to over 90% of total isomers of C18:2 acid
with conjugated bonds (CHIN et al. 1992, PRECHT and MOLKENTIN 2000, PARODI
2003). The cis9transll C18:2 acid exhibits a number of properties being
beneficial to health, including anticarcinogenic, antiatherosclerotic, anti-
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oxidative and anti-inflammatory ones (PARIZA 1991, PARODI 1994, 1997, MOL-
KENTIN 1999, CicHOSZ 2007). The main natural source of CLA in a human diet is
milk and dairy products. The content of CLA in milk fat fits within a very wide
range depending on the feeding period, lactation period, breed and individual
determinants of cows. Out of these factors, the greatest significance is attributed
to the mode of feeding. Higher contents of this acid occur in fat of milk
originating from pasture feeding, whereas lower ones in milk fat from the period
of stall feeding (ZEGARSKA et al. 1996, PRECHT and MOLKENTIN 1997). According
to a research by ZEGARSKA et al. (2006), the mean content of cis9trans11C 18:2
acid in fat of milk originating from the summer accounted for 1.40% and that
in milk fat from the winter period — for 0.40% of the total fatty acid composition.
In the case of dairy products (cheeses or fermented drinks), apart from the
animal diet, the level of CLA is significantly affected by conditions occurring
during technological processing and by the activity of the starter cultures added
(SHANTHA et al. 1992, JIANG et al. 1998, LIN et al. 1998, KiM and Liu 2002,
BzZDUCHA-WROBEL and OBIEDZINSKI 2009, DOMAGAEA et al. 2009). As reported by
LIN et al. (1995), the content of conjugated linoleic acid in cheeses ranged from
3.59 to 7.96 mg/g fat. The highest contents of CLA were noted in Blu and Brie
cheeses (mould cheeses), whereas the lowest ones in processed melted cheeses.
In French cheeses analyzed by LAVILLONNIER et al. (1998), the concentration of
linoleic acid with conjugated bonds ranged from 5.3 to 15.8 mg/g fat of cheeses.
In turn, in German cheeses FRITSHE and STEINHART (1998) reported CLA
content at the level of 0.40 to 1.70% of the total fatty acid composition, whereas
Turkish cheeses investigated by GURSOY et al. (2003) contained from 0.29 to
0.97% CLA in the total fatty acid composition.

The objective of this study was to determine the content of cis9trans1l
C18:2 (CLA) acid and of trans isomers of C18:1 and C18:2 acids in fat of mould
cheeses originating from various producers (from different countries) available
on the market in the city of Olsztyn.

Materials and Methods

Material to be analysed were 20 types of mould cheeses from different
manufactures from different EU countries are available on the market in
Olsztyn. Cheeses produced in Poland (8 types) and cheese from Denmark,
Germany, France and Italy (after the 3 types of cheese) were analysed.
The study included cheeses on the market in winter (January — February). All
products were tested during their shelf life.

Fat from the analysed products was extracted according to the Folch’s
method (CHRISTIE 1973).
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Fatty acid methyl esters of the fat were determined with the IDF method
using a methanolic KOH solution (IDF standard. 182:1999).

Separation of methyl esters of fatty acids of the isolated fat was conducted
with the gas chromatography (GC) method using a Hewlett Packard 6890
chromatograph with a flame-ionization detector (FID).

Determinations were carried out under the following conditions: capillary
column - 100 m x 0.25 mm i.d. (Chromopack), film thickness — 0.20 um,
stationary phase — CP Sil 88, column temperature: 60°C (1 min) — 180°C,
At = 5°C/min; the injector and detector temperatures: 225 and 250°C, respect-
ively; carrier gas: helium, flow rate: 0.8 cm?min, split 100:1.

The identification of CLA and ¢trans isomers was based on retention times
of standards (Sigma and Supelco) and literature data (LUND and JENSEN 1983,
HENNINGER and ULBERTH 1994, WOLFF 1994, PRECHT and MOLKENTIN 1995,
1996, 1997).

The results for the contents of CLA and ¢rans isomers were given in
reference to the total fatty acid composition (weight percentage). All samples
were analysed in duplicate and mean values reported.

Statistical calculations were made based on the program STATISTICA PL (6.0).

Results and Discussion

The contribution of cis9transll C18:2 acid (CLA) and the sum of t{rans
isomers of C18:1 and C18:2 acids in the total fatty acid composition of fat
extracted from the investigated mould cheeses was presented in Table 1.
The exemplary chromatogram separation of frans and cis isomers C18:1 and
cis,transftrans,cis C18:2 acids is presented in Figure 1.

Data presented in Table 1 demonstrate that the content of cis9transll
C18:2 acid (CLA) in the total fatty acid composition of fat extracted from the
investigated mould cheeses produced in Poland ranged from 0.25% (Hochland
a la Brie) to 0.64% (Valbon fit jogurtowy). The mean content of CLA in fat
extracted from the mould cheeses originating from Polish producers reached
0.43% and did not differ significantly from the respective values assayed in the
cheeses produced in the other EU Member States. In fat of Danish cheeses,
the mean content of CLA accounted for 0.53%, in that of German cheeses —
for 0.58%, in that of Italian cheeses — for 0.50%, and in that of French cheeses -
for 0.46% of the total fatty acid composition.

A similar CLA content of the total fatty acid composition in fat of mould
cheeses available on the Olsztyn market in the winter period (February and
March) was reported by ZEGARSKA et al. (2008), i.e. from 0.42 to 0.54% (mean:
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0.48%). A significantly higher content of that acid, ranging from 0.59 to 1.24%,
was noted by those authors in fat of mould cheeses available on the market in
November. The content of CLA in German cheeses investigated by FRITCHE
and STEINHART (1998), ranged from 0.49% in Brie cheese to 0.69% in Gorgon-
zola cheese.

The mean content of {rans isomers of C18:1 acid in the total fatty acid
composition of fat of the examined mould cheeses produced in Poland ranged
from 1.94 to 2.64%, with the mean value accounting for 2.34%. Those values
are similar to the ones reported for milk fat originating from the intermediate
feeding period (May, October and November) (ZEGARSKA et al. 2006). Alike
total contents of trans isomers of C18:1 acid in mould cheeses were determined
by ZEGARSKA et al. (2008). According to those authors, in cheeses purchased in
February-March, the total content of C18:1 ¢rans isomers constituted from
1.40 to 2.47%, and in cheeses purchased in November it was higher and ranged
from 2.52 to 3.91% of the total fatty acid composition.

Cheeses originating from France and available on the Olsztyn market in
January and February were characterized by a similar content of those
isomers. The mean total content of C18:1 ¢rans isomers in fat of the inves-
tigated French cheeses reached 2.67% and did not differ significantly (p>0.05)
from the mean content of those isomers noted in the Polish cheeses. A signifi-
cantly (p<0.05) higher total content of {rans isomers was assayed in Danish,
German and Italian cheeses (Table 1). The total content of trans isomers in the
analyzed cheese ranged from 2.58 to 3.63% in cheeses from Denmark, from
2.59 to 3.08% in cheeses from Germany, and from 3.51 to 4.46% in cheeses
from Italy. German cheeses investigated by FRITSCHE and STEINHART (1997)
contained from 1.23 to 2.30% of trans isomers of C18:1 acid.

The content of ¢trans isomers of C18:2 acid in fat of the analyzed mould
cheeses originating from Polish producers ranged from 0.57 to 0.73%, with the
mean value accounting for 0.63% of the total fatty acid composition (Table 1).
The cheeses originating from Denmark and France were characterized by
a similar mean total content of {rans isomers of C18:2 acid. In contrast,
a significantly (p<0.05) higher mean content of those isomers was assayed in
fat extracted from the German and Italian cheeses, i.e. 0.78% and 0.80% of the
total fatty acids, respectively.

In mould cheeses purchased in February and March and examined by
ZEGARSKA et al. (2008), the total content of ¢rans isomers of C18:2 acid was in
the range of 0.39 to 0.69% of the total fatty acid composition. In cheeses
purchased in November, it was significantly higher.
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Conclusions

The study demonstrated that the investigated mould cheeses originating
from various producers and from various countries, available on the Olsztyn
market, were characterized by similar contents of cis9transll C18:2 acid
(CLA). The mean total content of ¢trans isomers of C18:1 acid in fat of mould
cheeses originating from Poland reached 2.34%. Alike content of those isomers
was assayed in French cheeses. In turn, significantly higher contents of those
isomers were reported in cheeses originating from Denmark, Germany and
Italy. The mean total content of {rans isomers of C18:2 was similar in cheeses
originating from Poland, Denmark and France, whereas contents of those
isomers assayed in German and Italian cheeses were significantly higher.

Translated by Joanna MoLca
Accepted for print 10.12.2011
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