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Akrylamid je toxicka latka vyskytujici se v potravinach, ktera vznika pfi teplotach nad 120 °C, nejvySsSi obsah akrylamidu vznika v roz-
mezi teplot 150—-180 °C. Vysoky obsah akrylamidu je pfedevsim v potravinach bohatych na Skrob a sou¢asné tepelné zpracovavanych.
Mnoistvn’ akrylamidu \% rﬁznych skupinéch potravin bylo stanoveno metodou GC/MSD.
nolcich (66 pg.kg"), v celozrnném chlebu, su$enkach, krekrech a prazene kavé bylo detekovano mnozstvi akrylamidu v rozmezi
78-470 pg.kg'. Hodnota akrylamidu v bramborovych lupincich byla jiz vy$si (160-1530 pg.kg™), avSak nejvy8si obsah akrylamidu byl
naméren v bramborovych hranolcich po smazeni (1588 pg.kg").

Svoboda, Z. — Mikulikova, R. — Cwikova, O. — Bélakova, S. — BeneSova, K.: Monitoring of acrylamide content in selected foods.
Kvasny Prum. 61, 2015, No. 7-8, pp. 206—211

Acrylamide is a toxic substance occurring in foods. It is formed at temperatures higher than 120 °C, the highest acrylamide amount
is produced within the temperature range of 150—-180 °C. High acrylamide content occurs namely in starch rich foods that are thermally
processed. The quantification of acrylamide in various groups of foods was investigated using the GC/MSD method.

No acrylamide was detected in instant coffee and sunflower bread. The lowest acrylamide quantity was detected in pre-fried potato
chips (66 pg.kg"); acrylamide content in wholesome bread, biscuits, crackers and roasted coffee varied in the range from 78—470 pg.kg™.
The acrylamide value in potato crisps was higher (160-1530 pg.kg™), the highest acrylamide level was measured in potato chips after

frying (1588 pg.kg™).

Svoboda, Z. — Mikulikova, R. — Cwikova, O. — Bélakova, S. — BeneSova, K.: Die Verfolgung des Gehalts an Acrylamid in den
ausgewahlten Lebensmitteln. Kvasny Prum. 61, 2015, Nr. 7-8, S. 206—201

Acrylamid wird als einen giftigen Stoff betrachtet, man findet es in den Lebensmitteln, wo bei den Temperaturen iber 120 °C ersteht,
der héchste Gehalt an Acrylamid entsteht im Temperaturbereich 150 °C bis zu 180 °C. Einen hohen Gehalt an Acrylamid man findet in
den an Stérke reiche Lebensmittel die gleichzeitig warmebehandelt sind. Durch die Methode GC/MSD wurde eine Menge Acrylamid
in den verschiedenen Lebensmittelgruppen ermittelt. Im Instantkaffee und im Sonnenblumenbrot wurde kein Acrylamid festgestellt. Der
niedrigste Gehalt an Acrylamid wurde in den vorfrittierten Frits (66 pg.kg™), im Vollkornbrot, in den Keksen, Krackern. Im gerosteten
Kaffee wurde Gehalt an Acrylamid im Bereich (78—-470 pg.kg™ ermittelt. Schon einen hoheren Gehalt an Acrylamid wiesen Kartoffelchips

(160-1530 pg.kg™) auf, der allerhéchste Gehalt an Acrylamid hatten Frits nach dem Frittieren (1588 pg.kg").

Kli¢ova slova: akrylamid, Maillardova reakce, plynova
chromatografie, hmotnostni spektrometrie

1 UvVoD

V soucasné dobé je kladen vysoky dliraz na kvalitu a bezpe¢nost
potravin. Potraviny nejsou kontaminovany pouze mikroorganismy, ale
i rznymi chemickymi latkami. Mnoho studii se zabyva procesnimi
kontaminanty, coz jsou latky vznikajici v pribéhu zpracovani potra-
vin. Bylo zjisténo nékolik toxickych latek, které se pfirozené v po-
travinach nevyskytuji, ale které v nich mohou vznikat béhem jejich
technologického a predevsim tepelného zpracovani. Jednou z nich
je i akrylamid.

Vysoky obsah akrylamidu byl nalezen zejména v potravinach
s vysokym obsahem 8$krobu, jako jsou potraviny z brambor a obi-
lovin. Akrylamid v potravinach vznika v prabéhu Maillardovy reakce
a jeho prekurzory jsou redukujici cukry a aminokyselina asparagin
(Velisek, 2009). Mnozstvi reakénich mechanismi vzniku akrylamidu
v potravinach zavisi na slozeni potravin a na podminkach zpracova-
ni. Za hlavni mechanismus vzniku akrylamidu jsou povazovany reak-
ce mezi volnou geneticky kédovanou neesencialni aminokyselinou
asparaginem a redukujicimi cukry pfi teplotach nad 120 °C (Fried-
man, 2003; Ciesarova, 2005), kdy vznika cela fada velmi reaktivnich
karbonylovych slou€enin. Vedle téchto moznosti bylo na modelovych
systémech prokazano, ze za urcitych podminek se na tvorbé akry-
lamidu podili i akrolein a akrylova kyselina po reakci s dusikatymi
latkami v potravindch bohatych na lipidy (obr. 1), (Eriksson, 2005).

Keywords: acrylamide, Maillard’s reaction, gas chromatography,
mass spectrometry

1 INTRODUCTION

Food quality and safety have been highly emphasized currently.
Food is contaminated not only with microorganisms but also with
various chemical substances. A number of studies have investigat-
ed the process contaminants, i.e. substances formed during pro-
cessing of food. Several toxic substances which do not naturally
occur in food but which can be produced during food technological,
namely thermal, processing have been identified. Acrylamide is
one of them.

High acrylamide content has been found namely in food with high
starch content, e.g. food made from potatoes and cereals. Acryl-
amide in food is formed during the Maillard’s reaction, its precursors
being reducing sugars and amino acid asparagine (Veliek, 2009).
The quantity of reaction mechanisms of the acrylamide origin in food
depends on food composition and processing conditions. The main
mechanism of the acrylamide formation are reactions between free
genetically coded non-essential amino acid asparagine and reducing
sugars at temperatures above 120 °C (Friedman, 2003; Ciesarova,
2005) when many very reactive carbonyl compounds are produced.
In addition, research conducted on model systems has proven that
under certain conditions, acrolein and acryl acid also participate in
acrylamide formation after reaction with nitrogenous substances in
food rich in lipids (Fig. 1), (Eriksson, 2005).



Sledovani obsahu akrylamidu ve vybranych potravindch

KVASNY PRUM.
61/2015 (7-8)

207

mastné kyseliny / fatty acids

kyselina aspartova / aspartie acid
karnosin / carnosine
[-alanin / B-alanine

serin / serine
cystein / cysteine

glycerol / glycerol

\ A 4

\ Y

Y

akrolein / acrolein

kyselina akrylova /
acrylic acid

kyselina pyrohroznova /

A

pyruvic acid

Y

/

3-aminopropionamid /

AKRYLAMID /
ACRYLAMIDE

3-aminopropionamide

A

asparagin / asparagine

Obr. 1 Vznik akrylamidu (Eriksson, 2005) / Fig. 1 Acrylamide formation (Eriksson, 2005)

Akrylamid ma vysoky potencial vyvolat Siroké spektrum toxickych
ucinkl, véetné neurotoxickych (Eriksson, 2005). Na zakladé prove-
denych studii byl akrylamid zafazen do skupiny 2A, jako pravdépo-
dobny lidsky karcinogen (Dunovska et al., 2003). In vivo m{ize byt
akrylamid metabolizovan na epoxid glycidamid (obr. 2), ktery vykazu-
je stokrat az tisickrat vyssi reaktivitu s DNA, nez samotny akrylamid
(Peterson, 2009).

Vzhledem k moznym nezadoucim u¢inkim akrylamidu na lidské
zdravi je usilovano o snizeni jeho mnozstvi v potravinach, a to pre-
devsSim vybérem vhodnych surovin a Upravou technologickych po-
stupl vyroby potravin (Sanny et al., 2013). Pro kontrolu optimalizo-
vané vyroby a ochranu spotrebitele je nutné mit vhodnou analytickou
metodu ke sledovani obsahu akrylamidu v rizikovych potravinach.
Jednou z moznosti stanoveni obsahu akrylamidu v potravinach, po
jeho derivatizaci bromem, je analyza metodou GC/MSD (Mikulikova,
Sobotova, 2007).

2 MATERIAL A METODY

2.1 Pouzité chemikalie a pfistroje

Akrylamid (1 mg.ml") v methanolu (Absolute Standards, USA),
(3C,) akrylamid (1 mg.ml") v methanolu (Cambridge Isotope Labo-
ratories, USA), 2,3 — dibromopropionamid (1 mg.ml") v methanolu
(Absolute Standards, USA), brom (Merck, Némecko), bromid drasel-
ny (ML Chemika, CR), kyselina bromovodikova (Merck, Némecko),
thiosiran sodny a trietylamin (Merck, Némecko), methanol a etylace-
tat v gistoté pro HPLC (Sigma — Aldrich, CR).

Pro stanoveni obsahu bromderivatu akrylamidu v analyzovanych
vzorcich byl pouzit plynovy chromatograf Trace GC Ultra Finnigan,
kombinovany s hmotnostnim detektorem Trace DSQ Thermo Finni-
gan. Separace byla provedena na kapilarni koloné DB — WAX (30 m
x 0,25 mm x 0,25 um; J&W Scientific, USA).

HZN:, /M2 cytochrom P450 AN o
0] O ©
akrylamid / acrylamide glycidamid / glycidamide

Obr. 2 Pfeména akrylamidu in vivo na glycidamid (Peterson, 2009)
/ Fig. 2 Conversion of acrylamide to glycidamide in vivo (Peterson,
2009)

Acrylamide has a high potential to induce a wide spectrum of tox-
ic effects, including neurotoxic (Eriksson, 2005). Based on studies
conducted, acrylamide was classified as group 2A, probably carcino-
genic to humans (Dunovska et al., 2003). In vivo, acrylamide may be
metabolized to epoxide glycide amide (Fig. 2) exhibiting hundred to
thousand-fold higher reactivity with DNA than the acrylamide alone
(Peterson, 2009).

Considering possible undesirable acrylamide effects on human
health, the effort to decrease its content in foods, mainly by choosing
suitable raw materials and adjusting technological procedures used
for food production, is highly desirable (Sanny et al., 2013). For the
control of food optimized production and consumer protection, the
proper analytical method for checking acrylamide in risky foods is
needed. The analysis using the GC/MSD method is one of possibili-
ties for the determination of acrylamide content in foods after derivat-
ization with bromine (Mikulikova and Sobotova, 2007).

2 MATERIALS AND METHODS

2.1 Chemicals and Instruments

Acrylamide (1 mg.ml") in methanol (Absolute Standards, USA),
("3C,) acrylamide (1 mg.ml") in methanol (Cambridge Isotope Labo-
ratories, USA), 2,3 — dibromopropionamide (1 mg.ml') in methanol
(Absolute Standards, USA), bromine (Merck, Germany), potassium
bromide (ML Chemika, CR), hydrobromic acid (Merck, Germany),
sodium thiosulphate and rimethylamine (Merck, Germany), metha-
nol and ethyl acetate in purity for HPLC (Sigma — Aldrich, CR).

The gas chromatograph Trace GC Ultra Finnigen with the mass
detector Trace DSQ Thermo Finnigen was used for the assessment
of acrylamide bromine derivate in the analyzed samples. Separa-
tion was conducted using the capillary column DB — WAX (30 m x
0.25 mm x 0.25 um; J&W Scientific, USA).

2.2 Samples

The food samples selected for the analysis were split into seven
groups (Fig. 3): potato crisps, coffee, bread, biscuits, crackers, pre-
fried potato chips and fried potato chips. Totally, 41 food samples
bought in retail shops were analyzed. The selected consumption
basket was set up based on several factors: product consumption,
consumers’ brand preference, product availability.

2.3 Sample preparation for GC/MSD
Internal standard ('*C,acrylamide) and distilled water (60 °C) were
added to the ground sample. After sonification in ultrasonic bath, the
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Obr. 3 Zastoupeni analyzovanych vzork(i / Fig. 3 Representation of
the analyzed samples

2.2 Vzorky

Potraviny vybrané k analyze byly rozdéleny do sedmi skupin (obr.
3): bramborové lupinky, kava, chléb, suSenky, krekry, bramborové
hranolky pfedsmazené a smazené bramborové hranolky. Celkem
bylo analyzovano 41 vzorku, které byly zakoupeny v obchodni siti.
Zvoleny spotfebni koS byl sestaven na zakladé nékolika faktorG: spo-
tfeba vyrobku, preference znacky spotrebiteli, dostupnost produkti.

2.3 Priprava vzorka pro GC/MSD

K pomletému vzorku byl pfidan vnitini standard (znaceny akry-
lamid — °C,) a destilovana voda o teploté 60 °C. Po sonifikaci v ultra-
zvukové lazni byl homogenat kvantitativné pfeveden do centrifugac-
nich zkumavek a odstfedén. K 5 ml supernatantu byl pfidan bromid
draselny a kyselina bromovodikova (vysledné pH 0-1). Po vychla-
zeni byla pfidana bromova voda. Po ukonceni bromace byl preby-
te€ny brom titrovan thiosiranem sodnym do odbarveni. K vodnému
roztoku byl pfidan ethylacetat a obsah byl protfepan. Po odstfedéni
byl z organické faze odpipetovan 1 ml do plastové mikrozkumavky
a byl pfidan triethylamin. Mikrozkumavky byly protfepany a po 15
minutach odstfedény. Po odstfedéni byl obsah zkumavek preveden
do sklenénych vialek a analyzovan na GC/MSD.

2.4 Analyza vzorki pomoci GC/MSD
Pro stanoveni obsahu bromderivatu akrylamidu v analyzovanych
vzorcich byl pouzit plynovy chromatograf Trace GC Ultra Finnigan,

homogenate was transferred quantitatively into centrifugal tubes and
centrifuged. Potassium bromide and hydrobromic acid (resulting pH
0-1) were added to 5 ml of supernatant. After cooling, bromine wa-
ter was added. After bromination, the excess bromine was titrated
with sodium thiosulphate till discoloration. Ethyl acetate was added to
each tube and the suspension was shaken. Afterwards, the content
of tubes was centrifuged at 5000 rpm for 5 minutes. After centrifu-
gation, 1 ml of organic phase was delivered with a pipette to a plastic
microtube and triethylamine was added. Microtubes were shaken for
15 minutes and then centrifuged. After centrifugation, the content of
tubes was transferred to glass vials and analyzed using GC/MSD.

2.4 Analysis of samples using GC/MSD

The gas chromatograph Trace GC Ultra Finnigen with the mass
detector Trace DSQ Thermo Finnigen was used for the determina-
tion of acrylamide bromine derivate content in the analyzed samples.
The separation was carried out on the DB — WAX capillary column,
with helium as a carrier gas. The mass selective detector operated
in selected ion monitoring (SIM) mode with positive electron impact
(El) ionization.

The identification of 2 — bromopropenamide was conducted based
on retention time and specific m/z 149 and 151 ions, quantification
was performed using a calibration curve. To achieve reliable results
and maximum selectivity, isotopically marked acrylamide (1,2,3 ='3C,)
m/z 152 and 154 was used as an internal standard.

3 RESULTS AND DISCUSSION

The prepared samples were analyzed on the gas chromatograph
with mass detector. Quantification was carried out using a calibra-
tion curve, the curve was linear in the range from 75-1550 pg.kg™
(r? = 0.9998). The linear scope was sufficient for the analysis of real
samples. The determined limit of quantification using the GC/MSD
method was 25 pg.kg™. Yield of extraction and derivation was quan-
tified using the inner standard, izotopically marked ('*C;) acrylamide
which was added to the sample prior to the extraction. Extraction
yield varied from 72 to 98%. The results of acrylamide contents in
the analyzed samples are given in Table 1.

Acrylamide content in potato crisps moved in the interval of
160-1530 pg.kg™. Similar results were also reported by the JECFA
in the summary study performed in 2002 to 2004. Recommendation
of the European Commission no. 2013/647/EU gives the indicative
value of acrylamide content in potato crisps of 1000 pg.kg™.

Acrylamide values in ground coffee moved in the range from
240 pg.kg' to 358 pg.kg”, this corresponds to the results of control
measurement performed by the SZPI in the period of 2005-2011,
with acrylamide content in roasted ground coffees reported in the
amount from 87 to 460 pg.kg™. These values were also confirmed by
the study performed by Andrzejewski et al. (2004) who found acryl-
amide concentrations from 40 to 400 pg.kg” in ground coffee. The
lowest acrylamide content (240 pg.kg™) was detected in 100% Ara-
bica, this could be due to a lower content of free asparagines than
in the Robusta type of coffee (Ciesarova, 2005). No acrylamide was
detected in instant coffee. Recommendation of the European Com-
mission no. 2013/647/ES gives the indicative value of acrylamide in
roasted coffee of 450 pg.kg™.

Acrylamide concentration in the bread samples was detected in
the scope from 78-125 pg.kg™'. Acrylamide was not detected in one
sample. Bread contains acrylamide mainly in its crust and its content

Tab. 1 Obsah akrylamidu v analyzovanych vzorcich (i.g.kg™) / Table 1 Acrylamide content in the analyzed samples (ug.kg')

Vzorek / Sample n Rozmezi/ Range | Primérny obsah / Average content

Bramburky / Crisps 15 160 — 1530 836
Kava / Coffee 7 <25-358 307
Chléb / Bread 4 <25-125 102
Susenky / Biscuits 4 100 — 259 206
Krekry / Crackers 5 118 — 470 333
Bramborové hranolky pfesmazené / Pre-fried potato chips 4 65—-137 99

Bramborové hranolky po usmazeni / Potato chips after frying 2 1582 — 1588 1586
Celkem / Total 41 - -




kombinovany s hmotnostnim detektorem Trace DSQ Thermo Fi-
nnigan. K separaci byla pouzita kapilarni kolona DB-Wax, nosnym
plynem bylo helium. Hmotnostné selektivni detektor pracoval v SIM
mdédu, s positivni elektron impakt (El) ionizaci. Identifikace 2-brom-
propenamidu byla provedena na zakladé reten¢éniho ¢asu a speci-
fickych iontd m/z 149 a 151, kvantifikace byla provedena pomoci
kalibra¢ni kfivky. Pro spolehlivost vysledk(i a dosaZzeni maximalni
selektivnosti byl pouzit jako vnitfni standard izotopicky zna¢eny ak-
rylamid (1,2,3 — '°C,), m/z 152 a 154.

3 VYSLEDKY A DISKUSE

Pfipravené vzorky byly analyzovany na plynovém chromatogra-
fu s hmotnostnim detektorem. Kvantifikace byla provedena pomo-
ci kalibraéni kfivky, ktera byla linearni v rozmezi 75-1550 ug.kg™
(r? = 0,9998). Linearni rozsah byl dostate¢ny pro analyzu realnych
vzorkud. Stanoveny limit kvantifikace metodou GC/MSD byl 25 pg.
kg'. VytéZnost extrakce a derivatizace byla stanovena na vnitfni
standard, izotopicky znaceny ('*C;) akrylamid, ktery byl pfidan ke
vzorku pred extrakci. Vytéznost extrakci se pohybovala v rozmezi
72 az 98 %. Vysledky obsahu akrylamidu v analyzovanych vzorcich
uvadi tab. 1.

Obsah akrylamidu v brambulrkdch se pohyboval v intervalu
160 — 1530 pg.kg'. Podobné vysledky uvadi i souhrnna zprava JECFA
z let 2002 az 2004. Doporuceni Evropské komise ¢.2013/647/ES uva-
di smérné hodnoty obsahu akrylamidu v brambuirkach 1000 pg.kg.

V mleté kavé se hodnoty akrylamidu pohybovaly v rozmezi od
240 pg.kg' do 358 pg.kg", coz odpovida vysledkim kontrolniho méfe-
ni provedeného SZPI béhem let 2005 — 2011, kdy prazené mleté kavy
obsahovaly akrylamid v mnoZstvi od 87 do 460 ug.kg'. Tyto hodnoty
potvrdily i Andrzejewski et al. (2004) ve své studii, kdy v mleté kavé
zjistili koncentrace akrylamidu v rozmezi od 40 do 400 pg.kg”. Nej-
niz8i obsah akrylamidu (240 pg.kg™) obsahovala 100% Arabica, coz
muZze byt zplsobeno niz§im obsahem volného asparaginu nez v kavé
typu Robusta (Ciesarova, 2005). V instantni kdvé nebyl akrylamid de-
tekovan. Doporucéeni Evropské komise ¢. 2013/647/ES uvadi smérné
hodnoty obsahu akrylamidu v prazené kave 450 pg.kg™.

Koncentrace akrylamidu ve vzorcich chleba byla stanovena v roz-
mezi 78-125 pg.kg'. V jednom vzorku nebyl akrylamid detekovan.
Chléb obsahuje akrylamid predevSim ve své klrce a jeho obsah za-
visi zejména na druhu a stupni vymleti mouky (Granby et al., 2008),
fermentaci, dobé a teploté kvaseni, pouziti kyseliny citronové nebo
mlécné, dobé a teploté peceni (Konings, 2007). Mnozstvi akrylamidu
v chlebu se obecné pohybuje od 15 az do 161 pg.kg™ (v silné prope-
¢eném pSeni¢ném chlebu). Zitny chléb upec€eny za stejnych podminek
obsahoval vy8&i koncentraci akrylamidu, a to 68-205 pg.kg™ (Gran-
by et al., 2008; Konings et al., 2007). Doporuéeni Evropské komise
€. 2013/647/ES uvadi smérné hodnoty obsahu akrylamidu v pSenic¢-
ném chlebu 80 pg.kg™ a v jiném nez pSeni¢ném chlebu 150 pg.kg™.

Vzorky suSenek vykazovaly nizky az stfedni obsah akrylamidu.
Koncentrace akrylamidu v suSenkach se pohybovala v rozmezi 100—
259 pg.kg'. Konings et al. (2007) ve své praci naméfili nizsi koncentra-
ci akrylamidu v suSenkach 44—121 pg.kg™”, naproti tomu Taeymans et
al. (2004) naméfily vyrazné vyssi obsah akrylamidu v susenkach v po-
rovnani s touto praci. Doporuc¢eni Evropské komise €. 2013/647/ES
uvadi smérné hodnoty obsahu akrylamidu pro suSenky 500 pg.kg™.

Obsah akrylamidu ve vzorcich krekrd se pohyboval v rozmezi
118-470 pg.kg™'. Obdobné vysledky jsou uvedeny v zavérecné zpra-
vé SZPI z monitorovani akrylamidu v krekrech z let 2008—-2010, kdy
byl zji§tén obsah akrylamidu v intervalu 94 —715 pg.kg'. Doporuéeni
Evropské komise ¢. 2013/647/ES uvadi smérné hodnoty obsahu ak-
rylamidu pro krekry jiné nez bramborové 500 pg.kg™.

Obsah akrylamidu v pfedsmazenych bramborovych hranolcich
se pohyboval v intervalu 66-137 pg.kg™'. Nizké koncentrace akry-
lamidu v pfedsmazenych produktech potvrzuji i zavéreéné kontrolni
zpravy SZPI z let 2007 a 2010, které uvadeéji koncentraci akrylamidu
v rozmezi 56220 pg.kg'. Pro porovnani a zjisténi, jaké je mnoz-
stvi akrylamidu v hranolcich pfedsmazenych a po usmazeni, byly
dva vzorky podrobeny tepelné Uprave, kdy byly po dobu 10 minut
pfi teploté 180 °C smazeny ve slune€nicovém oleji. Po tepelné upra-
vé se koncentrace akrylamidu v hranolcich zvysila vice nez deset-
krat. Vzorek, ktery pfed smazenim vykazoval mnozstvi akrylamidu
pouze 137 pg.kg', obsahoval po fritovani 1588 pg.kg' akrylamidu.
Stejny efekt byl zaznamenan i u druhého vzorku, kde se puvodni
koncentrace 101 pg.kg' akrylamidu zvySila po smazeni na hodno-
tu 1583 pg.kg'. Vysledky experimentu se smazenim hranolkd pod-
poruji snahu o aplikaci technologickych postupd v potravinarském
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prdmyslu minimalizujici tvorbu akrylamidu, které ve své praci uvadi
napf. Sanny et al.(2013). Doporuceni Evropské komise ¢. 2013/647/
ES uvadi smérné hodnoty obsahu akrylamidu pro hranolky k pfimé
spotiebé 600 pg.kg™.

4 ZAVER

V této praci byl stanovovan obsah akrylamidu ve 41 vzorcich po-
travin rozdélenych do jednotlivych skupin podle sloZzeni matrice. Mezi
analyzovanymi potravinami byly bramborové lupinky, kava, chléb, su-
Senky, krekry, bramborové hranolky pfedsmazené a smazené bram-
borové hranolky. Pro analyzu byla pouzita metoda GC/MSD, pfed niz
byl akrylamid derivatizovan bromaci.

PFitomnost akrylamidu byla potvrzena ve vétsiné analyzovanych
vzorkl. Akrylamid nebyl detekovan pouze v instantni kavé a v slu-
necnicovém chlebu. Obsah akrylamidu v analyzovanych potravinach
koreloval s vysledky jinych studii.

Vysledné mnozstvi akrylamidu v potravinach je mozné ovliviiovat
v jednotlivych stadiich jejich technologického zpracovani. Eliminace
akrylamidu je ovlivnéna mnoha faktory. Mezi zakladni faktory patfi
vybér vhodné suroviny a uplatnéni spravnych agronomickych po-
stupt, kterymi Ize omezit obsah redukujicich cukr( a aminokyseliny
asparaginu ve vstupni suroviné. Dal§im a neméné dllezitym krokem
je vhodna uprava technologického postupu vyroby potravin. Zde ma
velky vyznam predev§im zména pH roztokl pouzivanych pfi blansi-
rovém’ anebo pFidavekjinych latek (napf. glycin, asparaginasa) Nej-
finalni Uprava potravin, kdy se doporucuje pfi tepelném zpracovani
potravin pouzivani nizsich teplot po delSi dobu.

Akrylamid je na zakladé studii zafazen do 2A skupiny, jako po-
tencidlni lidsky karcinogen. Spotrebitelé by z tohoto divodu méli byt
pfi vybéru potravin peclivi a obezfetni a méli by se vyvarovat vétsi
konzumaci potravin, u kterych je pravdépodobny vyssi obsah akry-
lamidu.

V soucasné dobé neexistuje zadny legislativni limit, ktery by sta-
novil maximalni hodnoty pro mnozstvi akrylamidu v potravinach. Ev-
ropskou komisi vSak bylo vydano doporuceni komise ¢.2013/647/ES
0 monitorovani hladin akrylamidu v potravinach, které uvadi smérné
hodnoty akrylamidu v rliznych potravinach zaloZzené na sledovani
udaju EFSA z let 2007 — 2012, coz doklada zavaznost dané proble-
matiky nejen v CR, ale i v ramci EU.
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depends namely on a flour type and degree of milling (Granby et al.,
2008), fermentation time and temperature, use of ascorbic or lactic
acid, baking time and temperature (Konings, 2007). The acrylamide
amount in bread generally moved from 15 to 161 pg.kg™* (in well
baked wheat bread). Rye bread baked under the same conditions
contained a higher acrylamide concentration, from 68-205 pg.kg™
(Granby et al., 2008; Konings et al., 2007). Recommendation of the
European Commission no. 2013/647/EU gives the indicative value of
acrylamide content in wheat bread of 80 pg.kg”, and 150 pg.kg'in
other breads.

The biscuit samples exhibited low to medium acrylamide con-
tent. Acrylamide concentration in biscuits moved in the scope from
100-259 pg.kg'. Konings et al. (2007) in their study measured lower
concentration of acrylamide in biscuits (44—121 pg.kg') compared
to Taeymans et al. (2004) who found significantly higher acrylamide
content in biscuits. Recommendation of the European Commission
no. 2013/647/ES gives the indicative value of acrylamide content in
biscuits of 500 pg.kg™.

Acrylamide content in the samples of crackers moved from
118-470 pg.kg", similar results were presented in the final report
of SZPI on monitoring of acrylamide in crackers during 2008—2010,
when acrylamide content in the interval of 94-715 pg.kg™ was detect-
ed. Recommendation of the European Commission no. 2013/647/EU
gives the indicative values of acrylamide content for crackers other
than those made from potato of 500 pg.kg™.

Acrylamide content in pre-fried potato chips moved from
66-137 pg.kg'. Low acrylamide concentrations in pre-fried prod-
ucts were also confirmed in the final report of the SZPI from 2007
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56-220 ug.kg'. For the comparison and detection of acrylamide
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after the thermal treatment. The sample exhibiting before frying acryl-
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of the frying experiment support the effort for the implementation of
the technological procedures in food industry minimizing acrylamide
formation as recommended e.g. by Sanny et al. (2013). Recommen-
dation of the European Commission no. 2013/647/ES gives the in-
dicative value of acrylamide content in chips for direct consumption
of 600 pg.kg™.

4 CONCLUSIONS

In this study acrylamide content was assessed in 41 food samples
split to the individual groups according to the matrix composition.
The analyzed food samples included potato crisps, coffee, bread,
biscuits, crackers, pre-fried potato chips and fried potato chips. Pri-
or to the analyzes using the GC/MSD method, acrylamide was bro-
mine derivatized.

The acrylamide presence was confirmed in most of the analyzed
samples. Acrylamide was not detected only in instant coffee and sun-
flower bread. Acrylamide content in the analyzed food samples was
in correlation with the results of other studies.

The final acrylamide amount in food can be affected in the indi-
vidual stages of their technological processing. Elimination of acryl-
amide is affected by many factors. The basic factors include selection
of suitable raw materials and application of correct agricultural prac-
tices, which can reduce content of reducing sugars and amino acid
asparagines in initial raw materials. The appropriate adjustment of
the technological food production process is another and equally im-
portant step. Here, change of pH of the solutions used for blanching,
or addition of other substances (e.g. glycine, asparaginase) play an
important role. The most important factor in terms of the acrylamide
content in food is final food treatment; for food thermal processing,
the use of lower temperatures for a longer time is recommended.

Based on studies, acrylamide has been classified as a potential
human carcinogen (2A group). For this reason, the consumers should
be careful when choosing food and should avoid the consumption of
food which is likely to contain a higher acrylamide content.

Currently, no legislative limit setting the maximal values for the
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sion issued the recommendation no. 2013/647/EU about monitoring
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amide in various foods based on data obtained by EFSA in the peri-
od of 2007 — 2012, confirming thus the importance of this issue not
only in the CR, but also within the whole EU.
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